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ABSTRACT 
This thesis examines mid- to late Holocene Aboriginal 
settlement and subsistence behaviour for the Cooloola region, 
coastal southeast Queensland, Australia. In particular, my 
research focuses upon the methodological problem of systemic site 
interaction and the more general theoretical issue of human 
response to spatial variation in resource structure. The study 
is based upon the results of surveys (site and non-site) and 
excavations. It also represents Stage 2 of the Cooloola Region 
Archaeological Project (CRAP). 
Two major chronological phases are identified at Cooloola, a 
Recent and an Early Phase. Recent Phase sites (ca. 1000-100 BP) 
are represented by a complex of shell middens located up to 10km 
inland from the present shoreline. These sites demonstrate 
highly specialized exploitation of marine shellfish and fish 
species. Recent Phase stone artefact assemblages are dominated 
by local raw materials and bevel-edged tools. Early Phase 
sites (ca. 5500-3000 BP) are generally represented by large stone 
artefact scatters devoid of faunal remains. These stone artefact 
assemblages are dominated by exotic raw materials and a greater 
variety of formal implement types (e.g. bevel-edged tools, 
backed blades, bifacial points). 
Recent Phase middens are generally restricted to the 
estuarine resource-rich southern and northern parts of Cooloola. 
These areas not only exhibit all of the recorded 
ceremonial/ritual (e.g. 'bora ring', burial) sites at Cooloola, 
11 
but also correspond to the locations of historically-recorded 
Aboriginal groups and activities during the 19th century. I 
argue that such site patterning demonstrates the potential 
effects of resource productivity upon the spatial organization of 
Aboriginal social, ceremonial and subsistence activities. 
A detailed land-use model, consisting of eastern (oceanic) 
and western (estuarine) settlement-subsistence sub-systems, is 
generated for northern midden sites. The eastern settlement-
subsistence sub-system largely consists of 'home bases' located 
along Teewah Beach with associated ephemeral rainforest and swamp 
plant food foraging camps located on the adjacent sandmass. The 
western settlement-subsistence sub-system largely consists of 
'home bases' located along Tin Can Bay with associated ephemeral 
swamp plant food foraging camps located across the adjacent 
'swamp zone'. 
A significant finding concerns the effects of source 
proximity upon the spatial distribution of shell and stone 
artefact assemblages across the study area. The relative 
proportion of shellfish types and stone artefact raw material 
types on sites decreased in accordance with distance from source. 
Early Phase sites were only found along the eastern periphery 
of Cooloola. It is inferred that they represent differing 
settlement-subsistence activities, possibly with a focus upon 
the hunting of terrestrial animals (e.g. macropods), made 
possible by environmental manipulation through fire. 
The initial occupation of Cooloola at ca. 5500 years ago is 
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inferred to be associated with a localized adaptation of an 
extant 'coastal settlement-subsistence system' which had been 
advancing westwards across the continental shelf with the 
Postglacial Marine Transgression. I speculate, on the presence 
of bifacial points and tula adzes, that historically-recorded 
inter-regional social alliances between southeast and southern 
central Queensland may have had their beginnings soon after this 
time. Further, the Recent Phase (<1000 BP) occupation of 
Cooloola may have witnessed increasing amounts of Aboriginal 
activity in the region with concomitant increases in the relative 
exploitation of local resources (e.g. shellfish, stone). Such 
changes may have followed changes in socio-political organization 
which saw the development of more localized residential groups 
culminating in the organizational patterns observed last century. 
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PART A: 
SETTING THE STAGE 
CHAPTER ONE 
INTRODUCTION 
INTRODUCTION 
This thesis focuses upon mid- to late Holocene Aboriginal 
settlement and subsistence behaviour at Cooloola, a visually 
spectacular region dominated by huge vegetated sand dunes located 
along coastal southeast Queensland, Australia. It represents 
the results of Stage 2 of the Cooloola Region Archaeological 
Project (CRAP), Stage 1 of which constituted a site survey and a 
B.A. (Honours) thesis (McNiven 1984, 1985). 
This chapter introduces the thesis problem in three sections. 
The first section provides an overview of the general aims and 
research methodology of CRAP, followed by a more precise outline 
of the major aims and rationale of this thesis. The second 
section introduces the reader to Cooloola with a summary of 
pertinent environmental features. The final section outlines the 
organization and flow of the thesis by providing summaries of 
subsequent chapters. 
COOLOOLA REGION ARCHAEOLOGICAL PROJECT (CRAP) 
Established in 1983, CRAP aimed to reconstruct and explain 
prehistoric Aboriginal settlement and subsistence activities at 
Cooloola (McNiven 1984, 1985). The project was formulated 
following general principles of research design which entailed an 
integrated analytical model involving problem formulation set 
against a background of previous research endeavours and current 
theoretical and paradigmatic issues in the discipline. The 
operational consequences of problem formulation followed the 
established rigors of scientific methodology involving the 
derivation of testable hypotheses and associated data collection 
and analytical techniques (see Binford 1964, 1965, Dancey 1981, 
Hill 1971, Raab 1977, Redman 1987, Schiffer and Gumerman 
1977). These principles of research design were operationalized 
using elements of Redman's "regional multistage field research 
design" (1973, 1987). In short, insight into the spatial and 
chronological character of the archaeological record of Cooloola 
was gained through extensive survey work followed by 
strategically placed surface collection and excavation work. 
Stage 1: Honours thesis research (McNiven 1984) 
The first stage of CRAP focused upon a survey of the eastern 
half of the region (McNiven 1984, 1985) which aimed to provide 
preliminary insights into the nature (form, frequency and 
spatial arrangement) of archaeological materials (see Ammerman 
1981:66, Binford 1964, Redman 1973:64, 1974:23, Schiffer, 
Sullivan and Klinger 1978:17), to integrate these results within 
an environmental framework (see Ammerman 1981, Reher 1977), and 
to identify more specific problem areas for future research (see 
Canouts 1977:136) (see McNiven 1985:4-5). It resulted in the 
location of numerous major stratified shell midden and large 
stone artefact surface scatters adjacent to the coastline and a 
low density scatter of shell and stone artefacts up to 12km from 
the shore. 
Five research questions were generated from these initial 
survey results as follows: 
1. Why are larger midden sites biased to the northern and 
southern sections of the region? 
2. What is the association between larger shoreline middens and 
smaller, highly dispersed 'inland' middens? 
3. What is the chronology of shell midden and stone artefact 
surface scatter sites? 
4. Why does the relative proportion and quantity of stone 
artefact raw materials vary on sites across the region? 
5. What is the nature of the association between Cooloola and 
hinterland sites? 
It is with these preliminary research results and questions 
in mind that the next stage of research at Cooloola was 
initiated. 
Stage 2: PhD thesis research (this study) 
Thesis research aims 
The major aim of this thesis is to address the above research 
questions arising from Stage 1 and, subsequently, to develop a 
hypothetical model of prehistoric Aboriginal settlement and 
subsistence behaviour for eastern Cooloola. I believe the 
results of this research make theoretical and substantive 
contributions not only to prehistoric human use of coastal 
regions, but also to the regional Holocene prehistory of 
southeast Queensland. At a more general theoretical level, 
this thesis contributes issues about organizational and 
structural responses of 'hunter-gatherers' to spatial variability 
in resource availability. 
Thesis rationale 
The coastal region of Cooloola was chosen as a research area 
for three main reasons. First, as Cooloola exhibits a high 
degree of resource structuring in terms of potential animal and 
plant foods (marine and terrestrial) and artefact raw materials 
(e.g. stone), it offered an excellent opportunity for 
investigating human responses, in terms of exploitation and 
discard patterns, to spatial variability in resource 
availability (see Bailey and Parkington 1988:2). Second, 
initial survey work in the region demonstrated the existence of 
an areally extensive archaeological record exhibiting relatively 
good integrity with midden sites extending at least 10km inland 
from the shore (McNiven 1984, 1985). This permitted analysis of 
a large sample of sites from across many sections of the region. 
Third, although most of Cooloola is within the confines of the 
Cooloola National Park, increasing tourist visitation to the 
area is having a major detrimental effect upon the region's 
archaeological record. As attention to the region will 
dramatically increase in the near future following World Heritage 
nomination (Sinclair 1990), detailed knowledge of the region's 
archaeological resources will be essential for future cultural 
resource management plans (see McNiven 1984:2). 
THE COOLOOLA REGION 
The coastal region of Cooloola is dominated by a spectacular 
series of high vegetated sand dunes backed by low swampy plains 
and low sandstone hills flanking the Noosa River. It is located 
on the central east coast of Australia some 120-180km north of 
Brisbane at a latitude of ca. 26° 00' south, and measures 
approximately 65km long (north-south), up to 25km wide (east-
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west) with an area of ca. 620 km . The region is bounded to the 
east by the Coral Sea (Pacific Ocean) and to the west by Tin Can 
Bay (north), Como scarp (centre) and the lower lacustrine 
reaches of the Noosa River (south) (Figure 1.1). About two-
thirds of the region falls within the Cooloola National Park, 
with the remainder largely within the confines of State Forest 
451 (Sinclair 1990). 
Cooloola forms the southern third of the Great Sandy Region 
which is of outstanding environmental significance. Important 
features include: 
1. the largest coastal sandmass in the world and possibly the 
largest single deposit of sand anywhere on earth, 
2. the oldest system of parabolic dunes so far described on 
earth, 
3. the largest vegetated dune system in the world, and, 
4. the only rainforest growing on high coastal sand dunes in the 
world (Sinclair 1990:32-5). 
The environmental character of Cooloola has been described in 
detail by Thompson and Moore (1984) and summarized by McNiven 
(1984, 1985). The following summary provides a general framework 
against which more detailed environmental descriptions in 
subsequent chapters may be integrated. 
Climate 
The climate is described as sub-tropical coastal, with hot, 
moist summers and mild, drier winters. Annual average rainfall 
is 1500mm, nearly 50% of which falls in summer. Mean maximum 
and mean minimum temperatures for the hottest months (January to 
March) a r e near 27°C and 20°C r e s p e c t i v e l y , for the coo l e s t 
months ( J u l y and Augus t ) 21°C and 10°C r e s p e c t i v e l y ( s e e 
Coaldrake 1961) . 
Inskip Point 
153° 
Rainbow Beach township 
Double Is. Point 
Z'b. 
<S£f> 
I 
;;;;;;;;; 
I'is'r'^ 
K::. 
0 
s c a f P _ ^ 
sV----------
Lpw sandstone hills 
High sand dunes 
J 
Coastal sand plain 
j Strand plain 
Promontory 
Lakes 
10 
km 
. • • . • • . • . • . • . • c - S - / ^ 
• • • • • : - " - ' - : - ' ^ ¥ = f ' : - : - ^ ^ 
:.:.:-:-;^ i^  • . • . • . • . • . • 7 ^ 
^ • • • • • • • • • • • • V T \ 
[•.•.•.•.•.• ^ W ) 
v^^^^^ 
Cootharaba x/~ 
f:-' ..\-^ ,.-,jJx 
I'''--.- .•;:.j^^ ' 
V.^-^^j^i-'^ 
vT,^ ^^  
Lake ^ . i / ^ > 
C o o r o i b a h > | i ^ 
T 1• ^ / / 
lewaniin <•!—^ 
^ 
\ 
-A J 
A 
/ 
/ Pacific 
/ Ocean 
A" 
AS' 
eewah Village 
^—^ Noosa Heads 
Figure 1.1, Physiographic units of the Cooloola 
region (after Thompson and Moore 
1984:4) . 
Physiography 
Six physiographic units have been recognised for the region 
(Thompson and Moore 1984) (Figure 1.1). 
1. Low sandstone hills comprise the western catchment of the 
Noosa River and dip to the east passing under the sandmass. They 
are dominated by quartzose sandstones with shale and siltstone 
interbeds (Murphy et. al. 1976). Highest elevations for the unit 
are found along the Como scarp (Figure 1.2). 
2. Coastal sand plains form the centre of the region and consist 
of low, relatively flat areas generally less than 15m in 
elevation interspersed with a mosaic of swampy depressions. 
3. Strand plain consists of a succession of low, mostly less 
than 9m elevation sand ridges aligned sub-parallel to be present 
coastline. 
4. Promontory (Double Island Point) consists of andesite and is 
flanked on its southwestern margin by hills of aeolinite (Ball 
1924, Coaldrake 1962). 
5. Lakes are located along the lower reaches of the Noosa River 
(e.g. Cootharaba and Cooroibah) and across the sandmass (e.g. 
Poona and Freshwater). The sandmass lakes are freshwater and are 
generally perched on a relatively impervious humus podzol B 
horizon (Reeve, Fergus and Thompson 1985, Stanton n.d.). 
6. High sand dunes form the sandmass and constitute one of the 
largest aeolian sand deposits along the Queensland coast 
(Coaldrake 1962, Thompson 1975, 1981, Thompson and Moore 1984, 
Whitehouse 1963). They extend some 10km inland achieving 
elevations of up to 260m above sea level (Figure 1.2). Six dune 
systems aligned sub-parallel to Teewah Beach are exposed across 
the sandmass. Dune Systems 1-3 (i.e. closest to the coast) 
appear to be Holocene in age while the bulk of the sandmass (Dune 
Systems 4-6) dates to the Pleistocene. 
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Figure 1.2. E leva t ion contours for Cooloola, 
Soils 
The majority of soils are variant or differentially developed 
podzols (Coaldrake 1961, Thompson and Moore 1984). Humus 
podzols and acid peats predominate on the coastal sand plains, 
while lateritic podzols and podzolic lithosols characterize the 
low sandstone hills and podzols and humus podzols characterize 
the strand plain. A chrono-sequence of differentially developed 
podzol sands has developed on the exposed portions of each dune 
system (Thompson 1981, Thompson and Bowman 1984, Thompson and 
Moore 1984) . 
Vegetation 
The vegetation of the region has been described in detail 
(Coaldrake 1961, Harrold 1971, 1981, Harrold et. al . 1987, 
Sandercoe 1986, Stanton n.d., Thompson and Moore 1984, Thompson 
and Walker 1986, Walker et al. 1981, Webb and Tracey 1975). 
All studies demonstrate a strong association between plant 
communities and the type and degree of soil weathering. The low 
sandstone hills and coastal sand plains exhibit a mosaic of open 
eucalypt forest and woodlands on higher ridges and swamp 
vegetation in low lying areas. 
On the eastern side of the sandmass vegetation progresses 
(i.e. increasing biomass and dominance of tree forms) from 
shrubby woodlands along the coastal periphery through to 
rainforests on Dune System 4. West of the rainforest, 
vegetation retrogresses due to increasing soil infertility 
resulting from nutrient leaching. The rainforest is surrounded 
by tall open forests dominated by blackbutt (Eucalyptus 
pilularis). An extensive zone of scribbly gum (Eucalyptus 
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siqnata) dominated forests and woodlands is found beyond this 
central corridor. 
Fauna 
The vegetation mosaic of Cooloola has produced a highly 
diverse vertebrate fauna. In general however, mammals are 
characterized by low total species richness, very low within-
habitat diversity, low abundance and low density. To date, 
some 29 species of mammals, 39 species of reptiles, 25 species 
of frogs and 153 species of birds have been recorded for the 
region. In comparison to similar environmental contexts in 
southeastern Queensland and northeastern New South Wales however, 
Cooloola has over 100 fewer animal species while exhibiting at 
least 20 animal species not found in these areas (Dwyer, 
Hockings and Willmer 1979, Dwyer, Kikkawa and Ingram 1979, 
Gravatt and Ingram 1975, Roberts and Ingram 1976). 
In contrast to the depauperate terrestrial animal resource 
base, a rich suite of potential marine animal resources is found 
available in the waters surrounding Cooloola. It consists of at 
least 10 major species of popular angling fish (e.g. bream, 
whiting and tailor) and over 60 species of shellfish and 
crustaceans (e.g. pipi, commercial oyster and mudcrab) (Sinclair 
1990, personal observation). 
Thus, Cooloola exhibits a highly structured environment with 
a relatively rich potential marine resources base. It is against 
this environmental backdrop that this thesis is set and 
organized. 
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THESIS ORGANIZATION 
This thesis is divided into three major parts. Part A 
(Chapters 2-4) sets the stage for the thesis, commencing with a 
general introduction to settlement-subsistence studies in hunter-
gatherer archaeology in Chapter 2. The chapter begins with an 
overview of the developmental history of this field of inquiry, 
allowing an appreciation of current research objectives and 
problems in the discipline. This overview introduces the reader 
to the inevitable epistemologica1, paradigmatic, and 
theoretical biases of this thesis. 
Chapter 3 discusses various approaches to inferring systemic 
site interaction within coastal settlement-subsistence studies. 
It provides a background against which approaches employed in 
this thesis can be set, thus allowing a more precise statement 
of thesis aims. 
Chapter 4 presents an historical reconstruction of 
traditional Aboriginal lifeways at Cooloola, and to a lesser 
extent for the mountainous hinterland region. This information 
is provided to validate delineation of the study area and to 
provide a series of archaeologically testable models concerning 
settlement and subsistence behaviour. 
Part B (Chapters 5-10) presents results of survey and 
excavation work undertaken for the thesis with preliminary 
inferences concerning settlement-subsistence activities. Chapter 
5 focuses on Teewah Beach, the main oceanic coastline flanking 
the eastern boundary of Cooloola. It documents excavation 
results from six sites along the coast, integrates this 
information with earlier survey work, and provides important 
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insights into the chronology of Aboriginal use of the region. 
Chapter 6 presents a re-analysis of earlier non-site survey data 
and excavation results from two sites across the sandmass. 
Systemic connections are subsequently made between sandmass and 
Teewah Beach sites. 
Chapter 7 presents a detailed re-analysis of earlier survey 
data for the southern half of Tin Can Bay and documents 
excavation results from two midden sites in that area. Chapter 8 
then examines the large 'swamp zone' which extends from the back 
of Tin Can Bay south along the Noosa River. Following a detailed 
analysis of survey data, the results of excavations at three 
sites are reported. Systemic connections are subsequently made 
between the 'swamp zone' and Tin Can Bay sites. 
In Chapter 9, my attention turns towards large stone 
artefact surface scatter sites located within huge dune blowouts 
located immediately inland from Teewah Beach. Analysis focuses 
upon a series of surface excavations undertaken at three sites, 
with inferences concerning the earlier antiquity of these sites 
based on major excavations at one site. 
Chapter 10 presents preliminary insights into the nature of 
settlement-subistence activities in the mountainous hinterland 
region of Cooloola with a detailed examination of excavation 
results from Brooyar Rockshelter. This information provides 
additional data against which inferences concerning settlement-
subsistence activities at Cooloola are compared and integrated. 
Part C (Chapters 11-13) is a synthesis of research results 
from Chapters 5-10. Chapter 11 focuses upon stone artefact 
manufacture and use within the study area with a detailed 
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discussion of the effects of raw material proximity upon inter-
site assemblage variations. A number of hypothetical models are 
also generated to account for spatial and chronological patterns 
of stone implement type occurrence at Cooloola. Chapter 12 
integrates all of the research results presented in previous 
chapters to develop a hypothetical settlement-subsistence model 
for eastern Cooloola. It also outlines a hypothetical model of 
chronological change at Cooloola focusing upon recent arguments 
proposing increasing population and social complexity in 
southeast Queensland during the mid- to late Holocene. 
A brief conclusion to the thesis is presented in Chapter 13. 
A number of comments are made concerning the role of coastal 
studies with respect to the investigation of systemic site 
interaction, along with future research directions for 
archaeological work at Cooloola and surrounding areas. 
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CHAPTER TWO 
SETTLEMENT-SUBSISTENCE STUDIES IN ARCHAEOLOGY: 
DEVELOPMENTAL AND EPISTEMOLOGICAL CONSIDERATIONS 
INTRODUCTION 
This chapter provides a summary review and critique of the 
developmental history of settlement-subsistence studies in 
prehistoric archaeology. As settlement-subsistence studies are 
so ubiquitous in the discipline, any comprehensive review of the 
subject would be voluminous. Consequently, this review is 
selective, focusing upon literature in the English language. 
The aim is to place the present study within an historical 
context and to introduce some of the inherent paradigmatic and 
theoretical biases of the thesis. 
DEVELOPMENT OF CONCEPT (1900-1970) 
Anthropological thought during the first two decades of this 
century, particularly in North America, was dominated by the 
'historical particularist' paradigm which sort regularities in 
cultural behaviour through exhaustive documentation of cultural 
traits and their individual histories. It was a reaction against 
late 19th century geographical-environmental determinism (e.g. 
Mason 1895, Ratzel 1896) and evolutionism (e.g. Morgan 1877, 
Tylor 1881), giving little emphasis to subsistence, settlement 
and environmental issues (Harris 1968:265-7, 284). The 1920's 
and 1930's however, saw renewed anthropological interest in the 
environment and its effects upon the nature and structure of 
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human societies (e.g. Forde 1934, Kroeber 1939, Steward 1937, 
1938, Thompson 1939, Wissler 1926). It is no coincidence 
therefore, that the first American settlement pattern studies 
occurred soon after these paradigmatic changes (e.g. Braidwood 
1937 cited in Parsons 1972:128). In Great Britain, by 
contrast, continuance of the geographical-environmental paradigm 
into archaeology saw an earlier beginning to settlement pattern 
studies (e.g. Crawford 1912 cited in Goudie 1976, Childe 1934, 
Fox 1922 cited in Earle and Preucel 1987, Grimes 1945, Hogg 
1943, Wooldridge and Linton 1933). The archaeological study of 
settlement patterns in Australia has a more recent antiquity 
(e.g. Mitchell 1949) which may reflect the more recent 
establishment of the discipline rather than any in-situ paradigm 
shift. 
The environmentalist paradigm continued to grow during the 
1950's, giving rise to the concept and theory of 'cultural 
ecology' (Steward 1955). The main objective of cultural ecology 
was to elicit "cultural laws" from the "processes by which 
cultures are adapted to a variety of environments" (Steward 
1955:21, 26). According to Steward, subsistence activities 
represent the "culture core" (i.e. primary articulation nexus 
between culture and environment) and must be the focus of 
ecological studies (1955:37, see also Meggars 1954:842) (see 
Bettinger 1980, Ellen 1982, Geertz 1963, Harris 1968, Orans 
1975, Piddocke 1965, Rappaport 1968, Vayda 1969, Vayda and 
Rappaport 1968 for criticisms and counter criticisms). 
As a direct result of Steward's work, Willey (1953) 
initiated a study of large-scale regional settlement patterns in 
the Viru Valley of coastal Peru. This study was not only the 
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first to provide a formal definition of archaeological settlement 
patterns, but also the first aimed explicitly at inferring 
cultural processes from the regional patterning of settlements 
(Parsons 1972:128). Willey defined a settlement pattern as: 
the way in which man disposed himself over the landscape 
on which he lived. It refers to dwellings, to their 
arrangements, and to the nature and disposition of 
other buildings pertaining to community life. These 
settlements reflect the natural environment, the level 
of technology on which the builders operated, and the 
various institutions of social interaction and control 
which the culture maintained. Because settlement 
patterns are, to a large extent, directly shaped by 
widely held cultural needs, they offer a strategic 
starting point for the functional interpretation of 
archaeological cultures (1953:1). 
Willey's (1953) Viru Valley work subsequently provided a 
model for regional settlement pattern studies until the early 
1960's (Parsons 1972), while Steward's (1955) work "has been 
the greatest single influence on ethnographic ecology to have 
come from within anthropology"(Ellen 1982:52, see also Thomas 
1973:155). 
The early 1960's saw fundamental changes in epistemological 
and paradigmatic issues in archaeology, essentially initiated by 
Binford (1964, 1965, 1967) and advocated in the archaeological 
literature under the rubric of 'new archaeology' or 'processual' 
archaeology. For settlement pattern studies the most significant 
outcomes of these changes were the introduction of a systemic 
view of culture and the use of probability sampling in regional 
surveys. 
The systemic view of culture was an anthropological 
adaptation of 'general systems theory' and 'cybernetic modelling' 
(Ashby 1956, Dechert 1966, George 1959, Klir and Valach 1967). 
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As such, it was in direct contrast to the normative view of 
culture employed by the culture historical paradigm (Binford 
1965, Clarke 1968, Doran 1970, Ellen 1982, Flannery 1967, 
Jochim 1976, Rappaport 1968, Rodin, Michaelson and Britan 
1978, Streuver 1971, Thomas 1972). A major implication of the 
systemic approach was that no single site could provide the data 
requirements for processual statements/explanations concerning 
the articulation of groups to their environment. A system of 
integrated sites was required for analysis and the frame of 
reference expanded to the regional level (Binford 1964, Johnson 
1977, Redman 1973, Streuver 1971). This provided a more 
realistic context for the investigation of the annual subsistence 
cycle and associated settlement formations of prehistoric groups. 
The regional approach also benefited from related developments in 
socio-cultural anthropology such as Chang's (1962:29) concept of 
the "annual subsistence region" (cf. Steward 1938, Thompson 
1939). 
A common method for defining a study area was to employ 
physiographic regions such as river valleys (e.g. Streuver 1968, 
Thomas 1972, 1973, Willey 1953). This approach was based on 
ethnographic observations of the close association between 
regional grouping of people and natural boundaries such as 
drainage basins (e.g. Jones 1951, Steward 1938). The continued 
application and substantiation of the 'natural region' approach 
attests to its validity and usefulness as a research tool (e.g. 
Flood 1982, Jochim 1976, Peterson 1976, Smith 1969, Tindale 
1976, Thomas 1983). 
Logistical problems associated with the regional approach 
necessitated recourse to sampling theory and the development of 
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survey strategies. Such developments were essential to the 
production of representative and reliable samples of 
archaeological data. Through trial and error, the fundamentals 
of survey strategy formulation and sampling design are still 
being resolved (Ammerman 1981, Binford 1964, Doelle 1977, 
Hayes, Brugge and Judge 1981, Hole 1980, Mueller 1975, Nance 
1983, Mueller 1975, Redman 1974, 1987, Plog 1976, 1978, Plog, 
Plog and Wait 1978, Sanders, Parsons and Santley 1979, 
Schiffer, Sullivan and Klinger 1978). 
In the later half of the 1960's many methodological and 
analytical limitations of definitions and concepts utilized in 
settlement pattern studies became apparent (Parsons 1972). Of 
particular significance was Winters' survey of the Wabash Valley 
in Illinois (1967, cited in Parsons 1972). Winters elucidated 
the important conceptual difference between settlement pattern 
and settlement system. He defined settlement pattern as "the 
geographic and physiographic relationships of a contemporaneous 
group of sites within a single culture" and settlement system as 
"the functional relationships among sites contained within the 
settlement pattern" (Winters 1967 cited in Parsons 1972:132). 
These functional relationships represented systematic 
regularities in the behavioural processes of site selection and 
utilization (Winters 1969 cited in Limp, Lafferty and Scholtz 
1981, see also Flannery 1976b:162). 
Paralleling these conceptual advances were a series of 
important operational developments related to both the structure 
and nature of settlement system inquiry. Trigger (1967:151-2, 
1970:239-55) for example, elucidated a hierarchical scheme of 
settlement analysis. The three levels of his scheme are (1) 
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microscale - individual structures (e.g. rooms, graves, storage 
facilities), (2) semimicroscale - settlements or communities 
(e.g. camp sites, village complexes, cemetaries) and (3) 
macroscale - collections of settlements or communities (e.g. 
large scale archaeological distributions within integrated site 
systems or dispersed across landscapes) (cf. Clarke 1977:11-5, 
Streuver 1968:287). By separating these three units and 
assessing the varying effects of environmental and social factors 
upon each. Trigger held that a greater understanding of 
prehistoric lifeways could be obtained (1970:239, 255). 
Concomitant developments in the reconstruction of site 
function also occurred during this period. Many of these 
advances were in relation to subsistence activities (e.g. faunal 
and floral analysis) and attested to the continued integration 
and growing significance of the ecological paradigm (e.g. Bowdler 
1970, Chaplin 1971, Flannery 1967, Fry 1968, MacNeish 1967, 
Thomas 1969). These new developments predictably led to the 
formalized integration of subsistence activities with settlement 
behaviour. 
Streuver (1968, 1971) explicitly associated subsistence with 
settlement in the term 'subsistence-settlement system'. He 
stated that the aim of subsistence-settlement studies is: 
to identify, through a program of survey and 
excavation, the variability in functional types of 
artefacts, features and food remains and thereby define 
one or more settlement types which together comprise the 
total settlement system (1971:11). 
Although nearly two decades old, Streuver's (1971) statement 
concerning the goals and methods of subsistence-settlement (more 
recently referred to as settlement-subsistence) studies would be 
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considered by most archaeologists as paradigmatically valid and 
methodologically relevant. 
DESCRIPTIVE AND EXPLANATORY/PREDICTIVE MODELS OF SITE LOCATION 
During the 1970's a number of important analytical and 
conceptual advances were made in hunter-gatherer settlement-
subsistence studies. These include the formal establishment of 
spatial analysis and the development of a number of settlement 
location models, the more important and influential being site 
catchment analysis and the gravity model. 
Spatial analysis 
Spatial analysis relates to the use of statistical procedures 
in the description and recognition of settlement patterns. 
These quantitative techniques concentrate on demonstrating 
associations between sites, or between sites and other 
variables, usually environmental (Clarke 1968, 1977, Hodder 
and Orton 1976). Therefore, spatial analyses per se do not 
produce explanations, models or theories of human behaviour, 
they simply provide a means by which certain hypotheses can be 
objectively and independently assessed. In Australia few spatial 
analyses have been undertaken (e.g. Lilley 1982, 1985). 
Site catchment analysis 
Site catchment analysis was one of the most important 
conceptual developments of the 1970's. The theoretical 
assumptions of site catchment analysis originate last century 
with the work of von Thunen (1966 cited in Butzer 1982:216). The 
first major application of the concept to archaeological data was 
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by Vita-Finzi and Higgs (1970) in their analysis of late 
Palaeolithic and Neolithic sites in Palestine. Calling the 
method site catchment analysis, they defined it as "the study of 
the relationship between technology and those natural resources 
lying within economic range of individual sites" (1970:5). Vita-
Finzi and Higgs (1970:7) state: 
Other things being equal...the further the area is from 
the site, the less it is likely to be exploited, and 
the less rewarding is its exploitation (unless it is 
peculiarly productive) since the energy consumed in 
movement to and from the site will tend to cancel out 
that derived from that resource. 
The area around a site which was hypothetically exploited was 
termed the site "exploitation territory", and its radius 
determined by reference to ethnographic data such as that for the 
IKung (Lee 1969) which suggested a figure of no more than 10km 
(Vita-Finzi and Higgs 1970:7, see also Jarman 1972). 
The application of site catchment analysis to archaeological 
sites is varied (Roper 1979). Most analyses begin by delineating 
the exploitation territory followed by calculating the area or 
quantity of potential resources within each territory (Birkett 
1985, Cassels 1972, Jarman 1972, Rossman 1976, Vita-Finzi and 
Higgs 1970). 
A more rigorous application of the technique was applied by 
Flannery (1976a) in the analysis of the Early Formative sites 
along the Atoyac River in the northeastern Valley of Oaxaca, 
Mexico. Flannery (1976a:103) empirically delineated the 
exploitation territory by analysis of the plant, animal and 
mineral remains from sites and seeing "from how far away must 
they come". For the site of San Jose Mogote for example, 
results demonstrated that all of the basic agricultural 
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requirements could be met within 2.5km from the site and most 
mineral, seasonal plant, rabbit and bird requirements within 
5km of the site and so on. Therefore, while site catchment 
analysis is generally seen as a heuristic device aiding 
inferences concerning economic behaviour (vis-a-vis site location 
models, cf. Bettinger 1980), Flannery's approach enables us to 
specifically define the effective exploitation environment of a 
site's occupants. 
Gravity model 
The gravity model was developed mainly by geographers and 
posits that "the amount of interaction between two cities is 
directly proportional to the number of people living in those 
cities, and inversely proportional to the intervening distance" 
(Crumley 1979:146). The two major assumptions of the gravity 
model are population and travel-distance homogeneity. Population 
homogeneity assumes equal access to resources and market oriented 
economic rationality. Such an assumption is untenable for 
hunter-gatherer societies where status, sex (see Deetz 1968, 
Whallon 1968), wealth, occupation etc. may define interacting 
sub-populations (Johnson 1977). Travel-distance homogeneity does 
not consider the effects of environmental obstacles such as 
topography in calculating travel time or costs (see Jarman 1972). 
Similarly, social distance based on kinship, rank, and wealth 
can have significant effects on exchange relationships between 
groups (Sahlins 1972). 
The most explicit application of the gravity model to 
archaeological data is Jochim's (1976) study of Mesolithic sites 
in the upper Danube River. Analysing the interaction between a 
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population and several preferred resources, Jochim (1976) argued 
that the more important the resource, the greater its attraction 
and hence 'pull' on site location. Consequently, site location 
can be predicted by knowing the physical characteristics and 
proportional use of each subsistence item. Jochim (1976:60) 
predicted that site locations will be closer to resources that 
are less mobile, more dense and less clustered. Unfortunately, 
his model assumes detailed knowledge on the potential and actual 
resource base of a prehistoric population, elements which are 
often difficult to calculate (see Butzer 1982). 
SCHEMES OF REGIONAL SETTLEMENT STRUCTURE 
The l a t e r ha l f of the 1960 's saw the conceptual development 
of s e t t l e m e n t - s u b s i s t e n c e systems comprising a number of s i t e 
t y p e s , each r e f l e c t i n g some form of behavioura l d i s c r e t e n e s s and 
f u n c t i o n a l v a r i a b i l i t y . As a r e s u l t , a number of 
a r c h a e o l o g i c a l l y and e t h n o g r a p h i c a l l y d e r i v e d t y p o l o g i e s of 
h u n t e r - g a t h e r e r s i t e types were produced as h e u r i s t i c dev ices t o 
a id a n a l y s i s . 
Site typologies 
While the concept of a habitation/occupation site has been 
with archaeology since the late 19th century (e.g. Daniels 1981, 
see also Binford 1981:7), the more refined notion of a home base 
only came into prominence during the 1960's and 1970's following 
ethnographic observations of hunter-gatherers (e.g. Isaac 1983, 
DeVore and Washburn 1963, Lee 1969, Lee and DeVore 1968, 
Silberbauer 1972, Steward 1933 cited in Thomas 1983, Yellen 
1976, 1977, see also Meehan 1982). The home base is fundamental 
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to site catchment analysis and continues to be one of the most 
enduring concepts in hunter-gatherer archaeology (Potts 1984, 
Thomas 1983:73-9, 1986:238). 
A more functionally specific site type recognized since the 
1920's was the butchery/kill site (e.g. Clark and Haynes 1970, 
Haynes 1966, Howell 1966, Reeves 1978, Sivertsen 1980, Wheat 
1967). Such sites, along with others associated with floral 
food collection and raw material quarrying (e.g. Gould 1968, 
Tindale 1941), became known as specialized, resource 
extraction/processing sites (cf. 'work camp' - Binford and 
Binford 1966:268-9). In the 1970's, the concepts of home base 
and extractive/processing sites, along with transit camps (e.g. 
Binford and Binford 1966:269, Hole and Flannery 1967:162, 164) 
became increasingly used in both archaeological and ethnographic 
reconstructions of hunter-gatherer settlement-subsistence systems 
(e.g. Binford and Binford 1966, Higgs et. al. 1967, Isaac 1971, 
Jochim 1976, Judge and Dawson 1972, Rogers and Black 1976, 
Thomas 1972, 1973, Vita-Finzi and Higgs 1970, cf. 'dinner-time 
camp' Meehan 1977, 1982, 1988, von Sturmer 1978:263). 
Sites and non-sites 
Continued archaeological application of generalized site 
typologies on a regional scale led to the realization of a number 
of conceptual and methodological limitations. One of these 
limitations was related to the concept of site itself. A site 
was generally seen as a cluster of cultural remains resulting 
from human activity, representing the most basic spatial unit of 
regional analysis (e.g. Binford 1964, Clarke 1968, Hole and 
Heizer 1973, Willey and Phillips 1958, see also Binford 
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1983:132). Such an analytical conceptualization however, could 
not accommodate spatially continuous or highly dispersed 
distributions of cultural remains which characterized many study 
areas. As a result, a number of researchers in the early 1970's 
opted for a non-site survey strategy. 
In a non-site survey strategy (also referred to as off-site 
archaeology), the minimal operational-spatial unit becomes the 
artefact or ecofact. In addition to specific artefact/ecofact 
attribute recordings (size, type, raw material etc.), a number 
of contextual (e.g. environmental) variables are recorded. These 
data result in density plots of artefact/ecofact distributions 
which may or may not be compared to site data (Binford 1980, 
Dancey 1981, Dunnell and Dancey 1983, Plog, Plog and Wait 
1978, Thomas 1974, see also Gallant 1986). Non-site survey 
techniques have been applied to stone artefacts (e.g. Davis 
1975, Foley 1980, 1981a, 1981b, Thomas 1975), pottery sherds 
(Bintliff and Snodgrass 1988, Doelle 1977, Mason et al. 1977) 
and faunal remains (McNiven 1984, 1985). 
SYSTEMIC SETTLEMENT-SUBSISTENCE MODELS 
While the development of site typologies continued in the 
1980's (e.g. Butzer 1982:231), such schemes are also being 
expanded and incorporated into a number of systemic models 
emphasizing the functional linkages between various site types 
and possible conditions giving rise to inter-site variability. 
One of the most significant of these models is presented by 
Binford (1980). 
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Foragers and collectors 
Binford (1980, 1982) characterizes two hunter-gatherer 
settlement-subsistence strategies representing extremes of a 
graded continuum (cf. Steward 1968, Wagner 1960). The first, 
described as a foraging or 'mapping on' strategy, is 
characterized by two main site types - residential base camps and 
locations. The former is the "hub of subsistence activities, 
the locus out of which foraging parties originate and where most 
processing, manufacturing, and maintenance activities take 
place" (Binford 1980:9). The area covered while searching and 
exploiting food items is known as the camp range (1982:7). 
Locations are sites situated within the camp range and are places 
where raw materials are "procured and/or processed" (e.g. kill 
sites) (Binford 1980:9-10). Foragers gather food on an 
"encounter basis" (cf. "opportunistic strategy" - Gould 1977) and 
are characterized by "high residential mobility, low-bulk 
inputs, and regular daily food procurement strategies" (Binford 
1980:5, 9). 
The second settlement-subsistence strategy Binford (1980, 
1982, see also 1983) describes is a collecting or 'logistical' 
strategy. Along with residential bases and locations, 
collectors also generate field camps, stations and caches in a 
zone beyond the foraging radius known as the logistical radius. 
Field camps are temporary, highly specialized operational 
centres for a task group (e.g. hunting camps). They accommodate 
the demands of a group to exploit two or more critical resources 
separated by large distances. Stations are special purpose sites 
where task groups engage in information gathering (e.g. hunting 
blinds), while caches are temporary food storage facilities 
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related to seasonal food shortages. Logistical strategies are 
predicted to occur in contexts exhibiting spatial and/or 
temporal incongruities in critical resources (e.g. areas 
exhibiting high seasonal variations in temperature) (Binford 
1982:15). Such resource incongruities may occur on a seasonal 
basis, giving rise to the possibility of employing a collector-
logistical strategy in the season of resource incongruity, and a 
forager-residential strategy in the ensuing growing season 
(Binford 1980:18). 
Binford (1980:12, 1982) suggests that isolating particular 
site types can be complicated by seasonal changes in site 
function. He notes that as residential moves are initiated and 
the location of the home base changed, so to will the economic 
zonation of the landscape change. For example, areas previously 
considered logistical zones may become incorporated into the new 
foraging radius and sites which previously were logistical 
hunting camps may now become the new base camp and so on. 
Binford (1982:15) suggests that "locations preferred for 
residential camps can be expected to yield a most complex mix of 
archaeological remains since they were commonly also utilized 
logistically when the residential camps were elsewhere". 
Locations preferred for logistical camps however tend to "exhibit 
less functional shifting with each residential move than other 
sites" (Binford 1982:16). Consequently, activities occurring at 
a site may not be from one but numerous seasonal occupational 
events (see also Foley 1981a:8-9). 
MOBILITY STRATEGIES 
Mobility studies deal with the movement and redistribution 
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of people across landscapes. Although an integral component of 
hunter-gatherer settlement and subsistence behaviour, it is only 
in recent years that specialized studies in mobility strategies 
have commanded primary attention. 
A strong association exists between subsistence strategies 
and mobility patterns (Binford 1980, Jochim 1976, 1981, Kelly 
1983, Murdock 1969). Since subsistence studies are dominated by 
environmentally based arguments (Bettinger 1980, Ellen 1982), 
such biases have flowed on into studies of mobility. While 
strong associations can exist between mobility patterns and 
environmental variables (e.g. resource structure and 
accessibility - see Binford 1980, Kelly 1983), the effects of 
social phenomena must not be underscored (Hodder 1982, Jochim 
1981:148). In Australia for example, many large-scale communal 
gatherings of Aborigines were initiated by social activities such 
as marriages, initiations, political alliances etc. (Lourandos 
1985). The temporal and spatial concurrence of these gathering 
with seasonal resource abundances (e.g. Flood 1980, Lourandos 
1980b, Nolan 1986, Sullivan 1977, Walters 1987), has more to 
do with site location than with the reasons behind the gathering 
itself. 
DISCUSSION 
Site types, activities and technological analyses 
The conceptualization of settlement-subsistence systems as 
comprising a variety of discrete functional units, and the 
concomitant development of site typologies (largely based on 
ethnographic observations) have proved to be conceptually. 
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analytically and operationally problematical. The first problem 
relates to the general reality and utility of the various site 
types described. It is assumed that the various functional site 
types recorded ethnographically will have some form of reality in 
the prehistoric past. However, the acknowledged limited variety 
of ethnographically recorded hunter-gatherers over the last 100 
years compared to prehistoric hunter-gatherer systems over the 
last 1-2 million years strongly suggests that such typologies 
will be extremely limited in scope (see Rowley-Conwy 1981, 
Sahlins 1972) . 
The second problem relates to sampling. Recent studies have 
demonstrated a positive association between sample size and 
assemblage diversity (e.g. Grayson 1981, Thomas 1983, 1986). 
Given that most site types are differentiated on the basis of 
functional variability, the potential exists for site 
classifications to simply reflect excavation and/or surface 
collection sample size. 
A third, even more fundamental problem relates to the 
theoretical issue of typology itself. The normative concept 
of a generic type introduces notions of ideal types. Such an 
approach may not only lead to a false categorization of the 
archaeological record, but potentially ignore much of its 
variability which may be crucial to explanations of past 
behaviour (see Yellen 1977:84). 
A fourth problem, largely due to poor definitions and 
undeveloped middle-range theory, is the operationalization of 
various site types. Perhaps the best example of this problem is 
the "deceptively simple notion" of a home base (Thomas 1986:238). 
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It is generally implied, either explicitly or implicitly, that 
home bases are sites where foraging parties originate and return, 
and food sharing and distribution takes place (e.g. Binford 
1980:9, 1983:120, Thomas 1983:73, 1986:238). However, similar 
activities can also take place at other site types such as field 
camps (Binford 1980:10, 1983:118-120, see also Potts 1984:340). 
Binford (1979, 1980) suggests differentiation between various 
site types will be facilitated by examining the nature of 
discarded technological items. For example, based on his 
Nunamiut Eskimo observations, Binford predicts that residential 
bases (home bases) will be characterized by standardized stone 
artefact reduction strategies and the discard of heavily 
"curated" and "worn out" items (1979:263, 267, 269). Recent 
studies indicate however, that the degree of artefact reduction 
on sites (e.g. percentage of heavily retouched ['worn out'] 
implements) and the nature of reduction strategies across 
landscapes can reflect variations in proximity to raw material 
source (e.g. 'rationing model' - e.g. Hiscock 1986a, 1986b, 
1988). These studies not only question the general applicability 
of Binford's (1979:259) contention that "procurement of raw 
materials is embedded in basic subsistence schedules" (see 
Hiscock 1988), but also indicate that style and function are 
not the only sources of artefact variation on sites (see Hiscock 
1979). 
The effects of stone artefact rationing behaviour on the 
volume of items discarded at sites also has major implications 
for the functional classification of sites. For example, home 
bases are generally seen as containing a greater volume of 
discarded items due to the occurrence of a wide range of 
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manufacturing and maintenance activities associated with 
technological items (e.g. Sivertsen 1980, Yellen 1977). The 
rationing model however, clearly demonstrates that a negative 
relationship can exist between the amount of a raw material 
discarded on a site and distance to the raw material source (e.g. 
Byrne 1980, Hiscock 1986a, 1986b). 
In lieu of solutions to the major theoretical and conceptual 
problems associated with the simple use and application of 
generic site types, an alternative line of inquiry utilized in 
this thesis is the investigation of the range of activities 
occurring at sites or locations within the study area (cf. Yellen 
1977:84). The crucial differences between this approach and the 
more traditional typological approach are as follows. First, it 
emphasizes the distribution of activities across landscapes, not 
preconceived, value-laden site types which tend to gloss over 
many intra-site variations and hence potentially important 
differences that may exist between similarly classified sites. 
Second, inter-site variations in artefact assemblages are not 
assumed to result solely from functional variations. The role of 
technological factors (e.g. rationing) will be investigated to 
see what influence they may have upon the form and quantity of 
artefacts discarded at sites. Third, application of site 
categories (e.g. home base) will only occur if it can be 
empirically demonstrated that discrete groupings of sites sharing 
similar activities exist. Such site types will therefore exhibit 
definitions and criteria specific to Cooloola. 
Systemic site interaction 
Binford (1983:143) asks "how do we recognize that different 
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things found at different places represent components of the same 
system?". While the archaeological literature is filled with 
studies documenting regional systemic site interaction, in 
reality, our ability to make such inferences from a scientific 
perspective is very much limited by a paucity of middle-range 
theory and research (e.g. Binford 1983:110). 
In settlement-subsistence studies, the traditional method 
for reconstructing intra-regional site dynamics is based upon the 
identification of functional variability in site types (e.g. 
Binford 1980, Streuver 1971). Functional variability provides 
the components of the system while the regional approach provides 
the basis for structural integration. If we are to understand 
culture process however, the theoretical and methodological 
basis of our inferences concerning the systemic relationship 
between sites must advance beyond the simple level of systemic 
association by virtue of intra-regional spatial-temporal 
association (cf. Binford 1981:19). For example, Binford's 
(1980) forager-collector model is a major advance over other site 
typologies by presenting theoretical details on systemic 
relationships between sites. However, it provides no 
methodological details as to how to demonstrate directly from the 
archaeological record that two or more sites are in some way 
systemically associated. 
Inferences concerning the systemic association of a regional 
collection of sites may be given greater plausibility by 
examining the nature of the distribution of certain artefact raw 
materials and/or ecofacts between sites. First, at a very basic 
level, the existence of materials from a common source in a 
series of relatively contemporaneous sites within a region 
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demonstrates that such sites share at least something in common. 
This method would have immediate application linking resource 
extraction locations, field camps etc. with certain home bases, 
or any other site type (e.g. linking a specific stone quarry with 
home bases exhibiting artefacts made from the same raw material). 
Obviously the more spatially restricted the origin and use of 
certain items, the higher the resolution of the systemic 
reconstruction. 
A second, more advanced level of analysis is achieved by 
examining the specific form of similar items found between sites 
in a region. In this regard, spatial variations in the nature 
of flaked stone artefacts have proved to be most informative. For 
example, the progressive use of a core across a landscape will 
theoretically result in a reduction strategy chrono-sequence 
manifested in a series of sites across the same landscape. The 
reconstruction of such patterned behaviour however, does not 
have to be based upon inter-site artefact conjoining (e.g. Singer 
1984). Detailed insights into the nature of reduction strategies 
can be gained by a comparative analysis of stone artefact 
assemblages from sites in the study region. The archaeological 
resolution of such systemic relationships will obviously depend 
upon the degree of standardization in artefact reduction 
strategies. 
The same principles of using stone artefact reduction 
strategies to infer systemic relationships between sites may also 
be applied to faunal remains. That is, stages in the serial 
butchering and consumption of animals may be related to specific 
site types across a landscape. Identification of such patterns 
is often based upon the examination of differing proportions of 
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skeletal elements within sites. Sites exhibiting a high 
proportion of heavier and less meaty axial elements (especially 
vertebrae) tend to be associated with primary butchering 
locations (e.g. Binford 1981, Prison 1974, Frison and Stanford 
1982, Klein 1976a, 1976b, 1980, Minnegal 1984). 
Alternatively, sites with a high proportion of lighter and more 
meaty appendicular elements (especially foot bones) are generally 
inferred as representing secondary processing locations (e.g. 
Kooyman 1984, Wood 1968) or home bases (e.g. Bunn and Kroll 
1986, Klein 1976a, 1976b, 1980, Perkins and Daly 1968, see 
also o'Conner 1982). The differential discard of skeletal 
elements from large and small animals between kill sites and home 
bases has been labelled the "schlepp effect" (Daly 1969, Perkins 
and Daly 1968). 
Recent ethnoarchaeological and taphonomic studies have 
identified a number of complicating factors related to the 
identification of the schlepp effect (e.g. Binford 1978, 1981, 
see also Brain 1981). Despite these analytical problems, the 
sequential butchering concept remains a valid and useful tool in 
inferring systemic relationships between sites (cf. Bunn and 
Kroll 1986:434). 
Economic rationality and optimal adaptations 
A fundamental premise of many settlement-subsistence studies, 
explicitly stated or otherwise, is the notion of economic 
rationality. It is often assumed that subsistence and settlement 
behaviour is governed by decisions based on energetic, protein 
etc. efficiency (e.g. Binford 1978:38-9, 44-5, 1980:13, Jochim 
1976, 1981). This approach stems from the notion that cultures 
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adapt to certain environmental-ecological settings (e.g. Steward 
1955), and as energy-capturing systems (White 1959), they 
attempt to attain some form of optimal adaptation in terms of a 
cost-benefit relationship (Kirch 1980). 
The neo-functional concept of an optimal adaptation is 
clearly based on biological evolutionary theory and is most 
notably espoused by the techno-environmental determinist 
approach, the cornerstone of culture materialism (Harris 1968, 
1979, Price 1982, see also Thomas 1983:12) and cultural ecology 
(e.g. Steward 1955). More recently, optimal foraging theories 
have taken a leading role in championing the optimal adaptation 
concept (see Beckerman 1983, Bettinger 1980, 1987, Jochim 1983, 
Keene 1983, Perlman 1980, Thomas 1986, Winterhalder and Smith 
1983, Yesner 1980). 
A major problem with most techno-environmental approaches is 
that they often treat the environment, and therefore resource 
availability, as a static phenomenon (see Lourandos 1985:389). 
As a result, they fail to consider the possible feed-back 
effects of activities that artificially change resource 
productivity, such as the use of fire (Beaton 1988, Campbell 
1965, Godfrey 1983, Gott 1982, 1983, Gould 1971, Hallam 
1975, Head 1987, 1988, Jones 1969, Lewis 1986, Mellars 1976, 
Simmons 1969, Steward 1956), replanting (e.g. Campbell 1965, 
Jones 1980, Hynes and Chase 1982, Irvine 1970) and restocking 
(e.g. Campbell 1965, Forde 1934:78, Lourandos 1980a). 
It has been argued that changes in social organization and 
political structure may result in activities which artificially 
increase the availability of resources (e.g. Lourandos 1980b, 
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1985, see also Presland 1977). Such studies exemplify the 
notion that all resource use is socially defined, and demography 
and technology are "products of social structure rather than 
independent variables" (Bender 1978:214). As Friedman (1974:447) 
states, "social relations of production define the specific 
'rationality' of the economic system" (see also Ingold 1979, 
1980, 1981). Similarly, the inadequacies of the carrying 
capacity concept are also revealed by these studies (see Brush 
1975, Cowgill 1975, Ellen 1982, Glassow 1978, Hassan 1978, 
Hayden 1975, Price 1982, Street 1969). 
While acknowledging the active role that social systems play 
in conditioning the nature of human-environmental interactions, 
it would be naive to suggest that the environment presents a 
passive arena. There exists a strong interplay between social 
and ecological systems. For example, changes in social 
structure may stimulate the development of large-scale, inter-
regional ceremonial gatherings. To sustain such activities 
requires large energy (i.e. food) inputs from the surrounding 
environment. It is no coincidence therefore, that such 
activities are located in resource rich locations (e.g. eastern 
Australia). The critical point however, is that the high 
resource productivity of these areas did not cause their 
intensive exploitation, they merely provided the opportunity for 
large-scale population gatherings to occur. 
More than one optimal solution is possible in a given 
environmental setting (see Bettinger 1980:237-40, Ingold 1980:9, 
Thomas 1983:12, Wagner 1977:70, Weissner 1982:176). The form 
of a regional settlement-subsistence system is the result of a 
complex interplay between the nature of available resources and 
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their distribution, people's perceptions of those resources, 
procurement technology, and the social organization, structure 
and ideological principles under which a given group operates 
(see Price and Brown 1985). Consequently, only very broad 
predictive statements concerning the form of regional settlement-
subsistence strategies can be made simply using environmental 
variables. The specific nature of these strategies will only be 
elucidated upon empirical analysis (see Price 1982:735, Jochim 
1983:160). It is clear therefore, that the concepts of 
environmental possibilism and 'limiting factors' are relative to 
the nature of pre-existing modes of production (e.g. hunting and 
gathering) and social relations of production (see Ellen 1982:50, 
Ingold 1981). 
CONCLUSION 
I t i s c l e a r from the above review of s e t t l e m e n t - s u b s i s t e n c e 
s t u d i e s i n a r c h a e o l o g y t h a t d e s p i t e major o p e r a t i o n a l and 
t h e o r e t i c a l advances over t he p a s t few decades , many fundamental 
p r o b l e m s r e m a i n . Key among t h e s e p r o b l e m s c o n c e r n s t h e 
e l u c i d a t i o n of sys temic s i t e i n t e r a c t i o n . I t was noted t h a t 
g r e a t e r a t t e n t i o n needs t o be focused upon the i d e n t i f i c a t i o n of 
s i t e t y p e s and t e c h n o l o g i c a l a n a l y s e s of s t o n e a r t e f a c t 
a s s e m b l a g e s . With r e s p e c t t o t h e l a t t e r , t h e n o t i o n of a 
r e d u c t i o n s t r a t e g y chrono-sequence was in t roduced t o account for 
t h e g radua l and sys t ema t i c r educ t ion of s tone a r t e f a c t s and/or 
a n i m a l s t h r o u g h a sys t em of s i t e s a c r o s s a l a n d s c a p e . The 
problem of i n f e r r i n g sys temic s i t e i n t e r a c t i o n i s explored more 
s p e c i f i c a l l y i n t h e next chap te r w i th in t h e con tex t of c o a s t a l 
s e t t l e m e n t - s u b s i s t e n c e s t u d i e s . 
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CHAPTER THREE 
SYSTEMIC SITE INTERACTION WITHIN COASTAL CONTEXTS 
INTRODUCTION 
This chapter discusses various approaches to inferring 
systemic site interaction within coastal contexts. It provides a 
background against which approaches employed in this thesis can 
be set, thus allowing a more precise statement in respect of the 
major aims of the study. 
FUNCTIONAL LINKAGES 
As with most settlement-subsistence studies, the most common 
method employed to infer systemic site interaction in coastal 
studies is based upon the isolation of functionally complementary 
site types. At the simplest level, systemic associations are 
made between sets of complementary site types for which evidence 
of only one of the site components exists. A good example of 
this "no data" approach is Bowdler's (1974, 1977, 1984) 
analysis of Cave Bay Cave on Hunter Island, northwest Tasmania. 
She argues that during the late Pleistocene the site functioned 
as a "temporary hunting bivouac" for rare hunting forays made by 
basically coastal people (1984:218). This inference is made 
despite the fact that no marine fauna were recovered and the site 
would have been located some 60-70km inland from the coast during 
its earlier period of occupation (Kierman, Jones and Ranson 
1983:30). As Vanderwal (1978:121) put it: 
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The Cave Bay Cave data could appropriately support a 
terrestrial adaptation model as one involving a marine 
economy as the main motif. 
At the next level of sophistication, systemic associations 
are often made between differing complementary site types 
exhibiting differing stone artefact and/or faunal assemblages. 
For example, Lourandos (968, 1977b) argues for the central east 
coast of Tasmania during the late Holocene that differences in 
faunal remains and the manufacture and use of stone implements 
between coastal sites (e.g. Little Swanport midden) and inland 
sites (e.g. Crown Lagoon) support a model of "temporary", 
"specialized" and "limited-activity" sites "oriented around the 
seasonal exploitation of two dominant environments; an extensive 
coastline, and a vast hinterland of varied sclerophyll forest" 
(1968:42-43, 1977b:223, see also Cosgrove 1985). 
Most studies employing a functional approach tend to infer a 
systemic association between home bases and more specialized 
short-term sites. For example, Coutts (1981a, 1985) makes the 
distinction between temporary camps and base camps along the 
Victorian coast for the mid- to late Holocene. His temporary 
camps consist of little more than heaps of discarded shell with a 
small number of stone artefacts (e.g. Clinton Rocks - Coutts and 
Witter 1977, Wilsons Promontory YW9A/2 - Coutts 1970). Base 
camps are inferred from larger deposits of shell with a large 
variety of fauna including whales, seals, macropods, possums, 
bandicoots and fish. Artefacts include bone points and often 
extensive remains of stone tool manufacture (e.g. Seal Point -
Bowdler and Lourandos 1982, Lourandos 1976, 1977a, 1980a, 
1980b, 1988, Mitchell 1988). In contrast to temporary camps, 
base camps are interpreted as focal points for foragers 
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exploiting the surrounding landscape (cf. Luebbers 1978). 
Similarly, systemic site interaction is inferred between 
"single nuclear function" sites and "multi-function bases" for 
the early Archaic period (ca. 900-650 BP) of southeast South 
Island, New Zealand (Anderson 1982, see also Anderson 1988, 
Till and Blattner 1986). Single nuclear function sites are 
located from the coast (e.g. Waitaki Mouth - Teviotdale 1939) to 
over 100km inland (e.g. Hawksburn - Lockerbie 1959, Owens Ferry 
- Kooyman 1984) and largely focus upon the exploitation of large 
moas. Multi-function bases on the coast however (e.g. Pounawea -
Hamel 1982), consist of large middens of bone (e.g. moa, seal) 
and shell and represent "the widest range of subsistence 
activities and artefacts" (Anderson 1988:95). 
A major problem with functional approaches is that systemic 
associations are limited to sets of sites exhibiting functional 
variability and compatibility. As a result, few insights can be 
made into systemic associations between functionally similar 
sites across a landscape (cf. site catchment analysis - Chapter 
2) . It should be apparent however, that reconstructing the 
dynamics of past settlement-subsistence systems requires data on 
both the spatial and temporal separation of sites. 
TEMPORAL LINKAGES 
Inferences concerning systemic interaction between sets of 
sites across a landscape may be further enhanced in contexts for 
which seasonality data are available. Seasonality information is 
either based upon an hypothesized exploitation of potential food 
resources (sometimes based on local ethnographic/ethnohistoric 
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records) (indirect data) or on seasonality studies of 
archaeological remains (direct data). I offer two examples of 
the indirect data approach for illustration. First, Maritime 
(Late) Archaic (ca. 5000-3500 BP) sites located in the region 
from Newfoundland to Maine are interpreted as representing semi-
sedentary coastal occupation during early autumn-summer and 
spring based on the availability of potential salmon, sea mammal 
etc. resources), with late spring and late autumn-winter use of 
inland lake and river areas based on the availability of 
potential resources such as caribou (Tuck 1970, 1971, 1975, 
Tuck and McGhee 1976, see also Snow 1980:190-216). This 
speculative model is largely based on the nature of burial goods 
(e.g. composite harpoons, shell pendants), local resource 
availability and ethnographic information (e.g. Beothuk Indians). 
My second example concerns Preagricultural sites (ca. 7000-
4500 BP) in central Peru which are found along lower river 
valleys and on inland lomas (fog moistened slopes) (Engel 1973, 
Patterson 1971a, 1971b). Many inland lomas sites exhibit shell 
mounds (e.g. Paloma in the Chilca Basin) suggestive of intensive 
marine exploitation (Engel 1973, Moseley 1972, Quilter and 
Stocker 1983) and possible semi-permanent settlement (Engel 
1973). The general consensus is that lomas sites were only 
seasonally occupied during their winter, fog-induced "bloom" 
period (Moseley 1972:34-5, see also Lanning 1965, Lynch 1967, 
Patterson 1971b). It was originally hypothesized that summer 
settlements may have been located further inland on the summer 
highland foraging grounds of lomas game (Engel 1970, Lanning 
1963, 1965, 1967, Lynch 1967, 1971). However, recent 
analyses of highland sites (e.g. Guitarrero and Pachamachay 
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caves) however, suggest year-round occupation using stone 
artefacts and food resources quite distinct from those found in 
coastal assemblages (Lynch 1980, Rick 1980, see also Moseley 
1972). An alternative location may be the lower reaches of 
coastal river valleys (e.g. Chillon River) (Patterson 1971a, 
1971b). 
Unfortunately, inferences concerning seasonality of site 
occupation in both these American case studies are mostly based 
upon hypothetical resource use. No information is provided 
concerning ways of testing these hypotheses, and thus testing 
the validity of the higher order seasonality hypotheses. 
Two good examples of the association of direct and reliable 
seasonality data with site function data come from Mesolithic 
sites located in northern Spain and Denmark. In Eastern 
Asturias, along the Cantabrian coast of northern Spain, 
Asturian sites (ca. 9300-6000 BP) are characterized by shell 
middens largely restricted to within 3km of the coast (Bailey 
1978, 1983a, 1983b, Straus 1985, 1986). Seasonal indicators 
(e.g. limpet and topshells) suggest winter occupation (Bailey, 
Deith and Shackleton 1983). Straus (1979, 1986) holds that 
Azilian sites with differing artefact assemblages located "fairly 
far inland" (1979:322) in the deglaciated mountain region were 
contemporaneous with coastal Asturian sites, with both sets of 
sites representing "functional variants of an integrated multi-
component regional adaptive system" (1979:317, see also Bailey 
1983b). Following Bailey (1973 cited in Straus 1979), Straus 
believes such a system may have been "tied...to the short-range 
migrations of red deer", whose remains dominate post-glacial 
sites (1979:322). Whether the inland Azilian sites were purely 
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the result of specialized hunting task groups emanating from more 
permanent coastal Asturian home bases remains to be seen (Clark 
1971, 1983, see also Butzer 1986:239). 
Danish sites of the Mesolithic Erteb^lle period (6600-5200 
BP) are characterized by both large and small coastal shell 
middens (Bailey 1978, Clark 1975, Price 1983, Rowley-Conwy 1983, 
Tauber 1972, 1981, Troels-Smith 1966). Smaller middens are 
interpreted as 'temporary camps' in "rather 'specialized' 
locations", focused upon the "exploitation of a single, 
seasonally available resource" (e.g. Voenge S0 - whales, 
Aggersund - swans) (Rowley-Conwy 1983:122-2). Larger middens 
(e.g. Norslund) however, are considered 'permanent base camps' 
in "more generalized locations" with seasonal indicators (e.g. 
birds, pigs) indicating year-round occupation (Rowley-Conwy 
1981, 1983:123). Temporary camps may have been used by 
specialized task groups originating from a permanent base camp 
(Rowley-Conwy 1983). This coastal settlement-subsistence system 
appears separated from inland Erteb^lle sites (e.g. Ringkloster), 
which include specialized trapping locations and year-round 
lakeside settlements (Price 1983, see also Clark 1975, Rowley-
Conwy 1981) . 
In other cases, direct and indirect seasonality data is used 
to complement site function data. For example. Early Woodland 
(Horticultural) period (ca. 2700-1000 BP) sites in northern Maine 
and New Brunswick suggest a basic pattern of autumn-winter-
spring coastal and summer interior occupation. This transhumance 
model is based on seasonal indicators in coastal shell middens 
(e.g. fish, birds, deer), and the location of inland sites 
along streams hosting summer salmon runs (Snow 1980:301-4, see 
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also Braun 1974, Snow 1972, Yesner 1984, 1988) (see also 
Woodman 1979, 1981, 1988 for a similar example from the Irish 
Mesolithic). 
While inferences concerning systemic site interaction between 
sets of sites using functional and temporal compatibility data 
may appear convincing to many investigators, in reality no data 
from the archaeological record has been employed to directly link 
any set of two or more sites within the study region. As argued 
in the previous chapter, direct evidence for such linkages 
between sites may only be gained by examining similar artefact 
raw materials and/or faunal remains between sets of sites. 
ARTEFACTUAL LINKAGES 
In coastal settlement-subsistence studies, the identification 
of similar cultural materials in sites usually entails 
documenting the movement of coastal stone artefact raw materials 
to inland sites or vice versa. Examples include the inland 
movement of coastal flint in southwest Victoria during the mid-
to late Holocene (Barker 1987, Campbell and Walsh 1952, Coutts 
1981b, 1985, Godfrey 1984, Mitchell 1949, Mulvaney 1962, 
Witter 1977) and the coastal movement of interior cherts during 
the Brinex and Charles complex (ca. 3500-3000 BP) for the 
Hamilton Inlet area of the Labrador-Quebec peninsula (Fitzhugh 
1972, 1975, 1977). 
In some cases, it is possible to integrate data concerning 
the inland and/or coastal movement of materials with 
functionally and temporally complementary sites. Two excellent 
examples of this approach come from the Cape region of South 
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Africa. First, on the southern Cape coast. Coastal Wilton 
Complex sites dating to the last 8,000 years are found along the 
coast and up to 130km inland. Contact between coastal and inland 
sites is demonstrated by inland ostrich egg shell in coastal 
sites (e.g. Nelson Bay Cave) and coastal shells in inland sites 
(e.g. Melkhoutboom Cave). The inference of coastal-inland 
transhumance is based on direct seasonal indicators suggesting 
spring-summer inland (e.g. grasses) and winter coast (e.g. 
molluscs) occupation (Deacon 1972 and 1976 cited in Fletemeyer 
1977, Klein 1974, 1977, Shackleton 1973, see also Sampson 
1974). 
Second, late Holocene sites (ca. 1800-300 BP) along the 
western Cape are found from the coast to the mountainous 
hinterland, with marine shell middens up to 18km inland (e.g. 
Diepkloof shelter - Parkington et^  al. 1988) and marine shells at 
least 120km inland (e.g. Site 5 - Parkington 1972:229). Contact 
between coastal (e.g. Elands Bay Cave) and inland (e.g. De Hangen 
Cave) sites is provided by shared artefactual and ecofactual 
similarities (e.g. marine shells, pottery, stone artefact raw 
materials) and maritime parietal art motifs (e.g. ships) on 
inland sites. Coastal-inland transhumance is inferred from 
direct seasonal indicators suggesting winter coastal (e.g. 
mussels, seals) and spring-summer inland (e.g. rock rabbits, 
grasses) occupation (Fletemeyer 1977, Parkington 1972, 1976, 
1977, 1980, 1981, 1984a, 1984b, Parkington and Poggenpoel 
1971, Sealy and van der Merwe 1988, see also Avery 1981, 
Buchanan e^ al. 1978, Humphreys 1987, Sealy and van der Merwe 
1986, Smith and Ripp 1978). The inferred "high(er) residential 
mobility" for these sites is consistent with their smaller, more 
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"ephemeral" nature (Parkington 1984b, Parkington et. al . 
1988:31) . 
HISTORICAL LINKAGES 
Ethnographic/ethnohistoric information has been used to 
validate inferences concerning functional, temporal and 
artefactual linkages between sites. Two good examples of this 
approach are provided by work carried out in northwestern 
Tasmania and northeastern New South Wales. The Stockyard site on 
Hunter Island, northwestern Tasmania probably dates to the last 
2,000 years and consists of both marine and terrestrial fauna 
(Bowdler 1974, 1980, 19aia, 1984, Geering 1982, o'Conner 
1982). Both Bowdler (1984) and O'Conner (1982) suggest that the 
site was centrally placed on the island to give equal access to 
the coasts and inland terrestrial resources. Both 
ethnohistorical and archaeological evidence suggests that this 
"small island strategy" (O'Conner 1982:133) may have only been 
seasonal, representing part of the annual cycle of people 
residing on the adjacent mainland in the Rocky Cape region 
(Bowdler 1981a, 1988, Geering 1982, Jones 1966, 1976, 1978, 
1984, Lourandos 1968, 1977b, O'Conner 1982). The existence of 
stone raw materials from the mainland and similarities in stone 
tool types and circular hut structures on both Hunter Island and 
the Tasmanian mainland are not inconsistent with this suggestion 
(Bowdler 1988). 
In the Clarence River Valley of coastal northern New South 
Wales, McBryde (1974) uses both ethnohistorical and 
archaeological evidence to infer seasonal movements between the 
coast and inland areas across the broad coastal plain. For 
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example, ethnohistorical sources note that Aborigines spent the 
winter inland "getting their food supply from the forest animals 
and other products of the bush" before heading to the coast for 
the fishing season (Dawson 1935 cited in McBryde 1974:337, see 
also Oakes 1842 cited in McBryde 1974). While direct 
archaeological evidence presented by McBryde (1974, 1976) for 
seasonal movements along the Clarence River valley is limited, 
it is not inconsistent with the ethnohistorical record. For 
example, differences between stone artefact assemblages from 
sites along the river valley are suggestive of functional 
variability (McBryde 1974:338, 1976:233). Similarly, the 
existence of coastal pipi shells "in all layers of the Seelands 
site" (McBryde 1976:54) situated 64km from the coast suggests 
coastal-inland transhumance (McBryde 1974:338, 1976:54). 
Analysis of stone artefact lithologies (particularly axes) also 
suggests movement between coastal and inland parts of the 
Clarence River valley (Binns and McBryde 1972:92, McBryde 
1974:33). In this case however, the effects of trade can not be 
ruled out (Coleman 1978:206). Regarding seasonal indicators, 
oysters which dominate the Wombah site on the coast are bigger 
during late spring and summer, while emu egg shells at Seelands 
suggest a winter occupation (McBryde 1976:54-55, 1977:233, 
1982:36) (see also Coleman 1978, 1982, Godwin 1988, Walters 
1985). 
In contrast to the suggested seasonal occupation of sites 
along the Clarence river valley, McBryde (1974, 1976, 1977) 
argues that the New England Tableland sites located further 
inland represent a different settlement-subsistence system. For 
example, differences in axe lithologies and rock art motifs 
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between the coastal plain and tablelands suggest a "dichotomy" 
between the two areas (McBryde 1974:339-340). Similarly, 
seasonal indicators from the Graman sites suggest "probable use 
of the rock shelters as 'home' bases at all seasons of the year" 
(McBryde 1976:65). 
Many such studies however, rely almost entirely upon 
historical evidence to support inferences concerning systemic 
site interaction. For example, Lampert (1971a:128) divides late 
Holocene coastal sites along the central and south coastal region 
of New South Wales into three groups based primarily upon faunal 
remains. The first group consists of coastal resources (e.g. 
fish, shellfish and marine birds) with "specialized fishing 
equipment" (e.g. fish hooks, fish hook files and bone points) 
located on the foreshore (e.g. Durras North - Lampert 1966, 
Wollumboola - Lampert 1971a, Wattamolla - Lampert 1971a, and 
Inscription Point - Lampert 1971a, Megaw 1968b). The second 
group is represented by only one site at Bomaderry Creek (Lampert 
1971a). Although situated in an estuarine environment, it 
consists of terrestrial faunal remains and "abundant" flaked 
stone artefacts. The third group is exemplified by Currarong, 
Burrill Lake (Lampert 1971b), Curracurrang (Megaw 1965, 1968a), 
Gymea Bay (Megaw and Wright 1966) and Yowie Bay (Poiner 1974). 
All sites are situated adjacent to creeks or estuaries with a 
mixture of both aquatic (oceanic and/or estuarine) and 
terrestrial faunas, and artefactual remains consisting 
predominately of flaked stone with a few bone points and fish 
hooks. Based on ethnohistorical information documenting "the 
existence of groups with specialized seafood subsistence" along 
southeastern Australia, Lampert argues that all of these sites 
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probably represent "the full range of a coastal economy" 
(1971a:130) (of. Poiner 1976, Sullivan 1982). 
A similar example is provided by Lourandos (1976, 1977a, 
1980a, 1980b) in his reconstruction of mid- to late Holocene 
settlement and subsistence patterns for southwestern Victoria. 
Ethnographic observations (e.g. Dawson 1881, Robinson 1839-49) 
of Aboriginal spatial organization suggest that higher population 
densities characterized "wetlands (coastal and inland) consisting 
of perennial waterways, marshlands, and fertile stretches of 
coastline" (Lourandos 1980a:249, 1977a:220, see also Presland 
1977, Williams 1987, 1988). Such productivity afforded a semi-
sedentary lifestyle for southwestern Victorian Aborigines, 
centred around separate systems of "permanent coastal and inland 
base camps" (Lourandos 1980a:256-257 ) . While Lourandos 
(1977a:220, 1980a:250) suggests "there were no large scale 
seasonal movements", he does note that coastal areas "were more 
productive in spring and early summer and would have supported 
higher population densities during these seasons" (1977a:220) 
(see also Coutts 1985:17). Coastal shell midden sites are seen 
to reflect this seasonal resource abundance (e.g. Seal Point 
midden) (Lourandos 1980a:250). In contrast, the near coastal 
sites of Bridgewater Caves (Lourandos 1976:189, 1980a;250) and 
Narcurrer shelter (Barker 1987) are thought to represent winter 
components of the coastal system which focused upon terrestrial 
faunal resources. 
A further example is provided by Rowland's (1980, 1981, 
1982a, 1982b, 1983, 1985) work on the Keppel Islands off the 
central Queensland coast. Based on ethnographic/ethnohistoric 
records relating to material culture and language (e.g. Roth 
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1989), as well as craniometric studies (see Larnach and 
Macintosh 1970, 1972), Rowland argues that "the Keppel Islands 
were permanently occupied by a small population which was semi, 
not totally, isolated from the mainland (1980:11, see also 
Horsfall 1982, Rowland 1984:28). Similar examples of this 
approach can be found for other parts of Australia (e.g. Beaton 
985, Campbell 1979, 1982, Devitt 1979, Luebbers 1978, 
o'Conner 1987, Smith 1987, Vinnicombe 1987). 
DIETARY LINKAGES 
A more recent, albeit indirect, approach to the issue of 
systemic site interaction concerns complementary dietary 
information. In this case, dietary information derived from 
either sites (e.g. faunal and floral remains) and/or human 
skeletal remains may indicate the existence of other food sources 
in the diet and other site components of a settlement-subsistence 
system. With respect to the former situation, dietary analysis 
of a particular set of sites may indicate certain nutritional 
inadequacies, hinting at the possible existence of other sites 
in the system. These inadequacies may relate to a simple lack of 
calories (e.g. Bailey 1975), or to the lack of certain essential 
food types such as fats and carbohydrates (e.g. Noli and Avery 
1988, Speth and Spielman 1983, see also Cosgrove, Allen and 
Marshall 1990). 
The investigation of stable carbon isotope ratios in human 
bones to determine the proportion of marine versus terrestrial 
protein in the diet may similarly help identify components of 
settlement-subsistence systems. In some cases, these analyses 
have complemented existing settlement-subsistence models (e.g. 
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Northwest coast of North America - Belcher 1985, Chisholm, 
Nelson and Schwartz 1983, Forde 1934, Hester and Canover 1970, 
Renouf 1984, Schoeninger, DeNiro and Tauber 1983, Suttles 
1968). In other cases, results are inconsistent with existing 
settlement-subsistence models (e.g. western Cape of South Africa 
Parkington 1987, Parkington et^  al. 1988, Sealy and van der 
Merwe 1985, 1986, 1987, 1988; southeast Queensland - Collier 
and Hobson 1987, Draper 1978, Hall 1982, Hobson and Collier 
1984) (see also Jacobsen 1986, Sillen, Sealy and van der Merwe 
1989). 
DISCUSSION 
A common concern of most coastal settlement-subsistence 
studies is the interaction of sites located between the shoreline 
and inland areas. Unfortunately, little agreement exists 
concerning what actually constitutes a complement of coastal 
sites. For some researchers coastal sites are those found 
immediately adjacent to the shore (e.g. Coutts 1981a, 1985, 
Lampert 1971a), while others also consider sites located many 
kilometres inland (e.g. Bailey 1978, 1983a, 1983b, Luebbers 
1978). It is apparent however, that the size (i.e. width and 
length) of the coastal study area must be related to the research 
questions. Investigation of the nature of systemic site 
interaction within a certain area is clearly different from 
elucidation of an entire coastal settlement-subsistence system. 
The central line taken in this thesis is that the inland 
extension of any coastal settlement-subsistence system must be 
empirically, not arbitrarily determined. While this study, 
like many studies in Australia and North America, employs 
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ethnohistorical data to help delineate the study area, such 
information is only used to help frame inferences to be tested 
using the archaeological record, not represent a substitute for 
it. Such an approach I believe, is crucial for the development 
of methodological and processual insights into reconstructing the 
dynamics of past cultural systems, irrespective of time or place 
(see Binford 1981, 1983). 
Systematic sampling of coastal regions from the shore inland 
is required to empirically determine the inland extent of any 
coastal settlement-subsistence system. It is acknowledged 
however, that the inland extent of sites with marine resources 
does not necessarily correspond to the inland extention of a 
coastal settlement-subsistence system. It is quite possible that 
such a system incorporates an inland (terrestrial) component(s) 
or sub-system(s) (cf. Parkington et al. 1988, Straus 1979). In 
this case, it would be incorrect to refer to a marine 
settlement-subsistence system, as the system also includes non-
marine elements (see Luebbers 1978:22-23). As noted above, 
identification of an inland component to the coast can be based 
upon complementary site data from the coast and/or the inland 
area. In the case of the latter, isolation of a separate inland 
settlement-subsistence system may provide complementary and/or 
indirect evidence of a separate coastal settlement-subsistence 
system (e.g. Lilley 1984, Lynch 1980, McBryde 1974, Price 
1983, Rick 1980) . 
The isolation of differing elements or sub-systems which may 
comprise a coastal settlement-subsistence system should be the 
immediate aim of all coastal settlement-subsistence studies. 
Upon isolation, attempts may subsequently be made to integrate 
53 
t h e s e d i f f e r i n g s u b - s y s t e m s i n t o h i g h e r o r d e r i n t e r a c t i v e 
s p h e r e s . As a r e s u l t , s e t t l e m e n t - s u b s i s t e n c e models fo r a 
r e g i o n may be p o s i t e d a t a number of d i f f e r i n g l e v e l s w i t h 
varying degrees of i n c l u s i v e n e s s . At a l l l e v e l s however, some 
or a l l of t he va r ious l inkage approaches d i scussed above can be 
employed t o i n f e r systemic s i t e i n t e g r a t i o n . 
Based on the above d i s c u s s i o n , t he major aim of t h i s t h e s i s 
can be r e s t a t e d a s d e f i n i n g t h e a r e a l l i m i t s of d i f f e r i n g 
s e t t l e m e n t - s u b s i s t e n c e s u b - s y s t e m s a c r o s s e a s t e r n C o o l o o l a 
through sys t ema t i c sampling of a r ea s in land from the shore . In 
t h a t con t ex t , i n f e r ences concerning systemic s i t e i n t e r a c t i o n 
w i l l f o c u s upon f u n c t i o n a l , h i s t o r i c a l and e s p e c i a l l y 
a r t e f a c t u a l l i n k a g e s . With r e s p e c t t o the l a t t e r , p a r t i c u l a r 
a t t e n t i o n w i l l be given t o s p a t i a l v a r i a t i o n s in t he d i s t r i b u t i o n 
of faunal ( e . g . s h e l l ) and s tone a r t e f a c t u a l remains ac ross the 
r e g i o n . Such ana lyses not only provide new ways of approaching 
the problem of i n f e r r i n g systemic s i t e i n t e r a c t i o n , but a l s o 
d e m o n s t r a t e t h e e f f e c t s of s o u r c e p r o x i m i t y upon t h e 
e x p l o i t a t i o n , u se and d i s c a r d of food and m a t e r i a l c u l t u r e 
i t e m s . 
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CHAPTER FOUR 
ETHNOHISTORICAL RECONSTRUCTIONS FOR COOLOOLA 
INTRODUCTION 
This chapter documents and assesses historical records 
concerning traditional Aboriginal lifeways at Cooloola. Its 
primary purpose is to validate delineating the Cooloola region as 
a study area, and to provide a series of archaeologically 
testable models concerning settlement and subsistence behaviour. 
As such, the chapter focuses upon social groups, population, 
subsistence, settlement and material culture. Comparisons are 
also made between Cooloola and the hinterland region around the 
town of Gympie along the Mary River. 
EUROPEAN INVASION 
Traditional Aboriginal use of Cooloola and the hinterland 
region around Gympie was terminated last century by the 
destructive effects of European colonization. Under the impact 
of diseases, massacres and the forceful annexing of tribal 
lands, remnant groups of local Aboriginal people found it 
impossible to maintain a traditional hunting and gathering mode 
of production and to fulfil ceremonial and religious obligations. 
Early this century, most of the remaining Aboriginal people were 
removed out of the region to government reservations (Cato 1979, 
Evans and Walker 1977, Pedley 1979). In recent years. 
Aboriginal presence in the greater region has dramatically 
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increased through the efforts of local Aboriginal organizations 
(e.g. Kabi Kabi Aboriginal and Islander Cultural Association, 
Thoorgine Educational and Cultural Centre). 
SOCIAL GROUPS AND POPULATION 
T h i s s e c t i o n u s e s e t h n o h i s t o r i c a l i n f o r m a t i o n f o r a 
r e c o n s t r u c t i o n of t he l o c a t i o n , name, form and popu la t ion of 
major Abor ig ina l s o c i a l groups a t Cooloola . 
European sightings and contacts with Aborigines 
First observations (1801-1823) 
The first recorded European sighting of Aboriginal people at 
Cooloola occurred at Double Island Point by members of Mathew 
Flinders' boating expedition. On Tuesday, July 27, 1801, 
Flinders noted in his log: 
Upon the nor th s i de of t he opening (Fraser I s l and) 
t h e r e was a number of I n d i a n s , f i f t y a s r e p o r t e d , 
looking a t t he s h i p , and near Double- is land Point ten 
o t h e r s h a s b e e n s e e n , i m p l y i n g a more n u m e r o u s 
popu la t ion than i s usual t o t h e southward (F l inde r s 
1814 :7 ) . 
Twenty-two years after Flinders' account, John Finnegan made 
the first recorded European contact with Cooloola Aborigines. On 
November 13, 1823, Finnegan recorded walking along the south 
bank of what appears to be the Noosa River. Finnegan relates: 
At nightfall met a party of blacks crossing the river 
in three canoes, and made them understand by signs I 
wished to cross too. This they would not allow, but 
made me turn back with a fishing black and his wife, 
who after four days brought me to the place from whence 
I had first set out (Steele 1970:8). 
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Enculturated escapees <1827-1842) 
John Graham, an escaped convict from the Moreton Bay penal 
settlement, lived with Aboriginal people in the lower Noosa 
River area from 1827 to 1833. He became enculturated into 
Aboriginal society, acquiring their language and attending 
council meetings (Cilento and Lack 1959:14, Gibbings 1937). 
David Bracewell was another escaped convict who similarly 
lived with Aboriginal people in the lower Noosa River and Tin Can 
Bay areas between 1831-1837 and 1839-1842 (Cilento and Lack 
1959:17, 19-20, Russell 1845:311-12, 314, 1888:254-55, 
Simpson 1842 in Langevad 1979:1). 
The "sterling Castle" castaways (1836) 
The ship "sterling Castle" was wrecked on Swain's Reef north 
of Fraser Island on May 22, 1836 enroute from Sydney to 
Singapore (Curtis 1838, Dwyer and Buchanan 1986). After a short 
stay on Fraser Island, two groups of castaways were escorted by 
local Aboriginal people across to Inskip Point at the northern 
end of Cooloola. One of these groups, consisting of five crew 
members, continued to be escorted south to the lower Noosa River 
area, three of whom continued south to Moreton Bay (Brisbane) to 
alert authorities. The other group, consisting of Eliza Fraser 
(the Captain's wife) and Charles Brown (First Mate), were kept 
in the Tin Can Bay area where Brown died. After Brown's death, 
Eliza Fraser reported coming across "two of the crew who were in 
the power of another tribe". A few days later, Fraser and her 
host group "started off for the purpose of fighting another tribe 
at a place about forty miles distance" (Fraser 1836 cited in 
Dwyer and Buchanan 1986:36). 
57 
A rescue party headed by Lieutenant Otter and guided by John 
Graham left the Moreton Bay settlement on August 11, 1836 to 
find the remaining survivors. As the party approached the beach 
south of the Noosa River, a group of "Natives fled" (Graham 1836 
cited in Dwyer and Buchanan 1986:28). Graham subsequently found 
two of the castaways at Lake Cooroibah (Noosa River) and returned 
to Otter's camp at the mouth of the Noosa River accompanied by 14 
Aboriginal people. 
On August 14, the rescue party headed for Double Island 
Point accompanied by the Noosa Aboriginal people. Graham notes 
that "The 14 Blacks accompanied us about 5 miles and knowing them 
to have passed their path, I ordered them off..." (1836 cited in 
Dwyer and Buchanan 1986:28). In the Tin Can Bay area, Graham 
subsequently came across two Aboriginal women who informed him 
that a "Female Spirit" (Eliza Fraser) had been taken by the men 
of their camp to a place called "wowa" (north end of Lake 
Cootharaba, Noosa River) where "friends" had been invited to a 
"festival" and "fight" by "another tribe" (Graham 1836 cited in 
Dwyer and Buchanan 1986:29, Otter 1836 cited in Dwyer and 
Buchanan 1986:26). Graham was similarly informed that a "Male 
Ghost" (Second Mate John Baxter) still remained on Fraser Island 
(Graham 1836 in Dwyer and Buchanan 1986:29). 
Graham proceeded to Inskip Point where "the Blacks were all 
gone to fight" and canoed across to Fraser Island. He 
subsequently found Baxter and returned to Otter's camp at Double 
Island Point accompanied by 18 Fraser Island Aboriginal people. 
The following day Graham headed south to find Eliza Fraser, 
organizing an eventual rendezvous point with Otter on south 
Teewah Beach. Graham asked two of the Fraser Islanders to 
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accompany him but they refused, fearing they "would be killed" 
(Graham 1836 cited in Dwyer and Buchanan 1986:29-30), 
Graham eventually found Fraser at "wowa" in the company of 
"Upwards of 400...coastal blacks...and...Mountain Blacks" (Graham 
1836 cited in Dwyer and Buchanan 1986:31). After a short period, 
Graham and Fraser were accompanied by four Aboriginal people to 
the rendezvous point with Otter on Teewah Beach. The rescue 
party reassembled at Double Island Point and sailed back to 
Moreton Bay. 
The "Duke of York" Castaways (1837) 
Survivors of the "Duke of York", a whaler wrecked off Port 
Curtis, July 14, 1837, reported that two of their party, a 
European man and a Fijian boy had been left on the beach "between 
Double Island and Wide Bay (Rainbow Beach)" (Anon. 1837:2, see 
also Bateson 1972:124-5, Cilento and Lack 1959:17). A search 
party found their remains adjacent to the beach with evidence 
that they had been speared to death by Aboriginal people. 
The Petrie expedition (1842) 
On May 4, 1842, Andrew Petrie headed a small government 
survey party including Henry Stuart Russell and two Aboriginal 
people from Brisbane on a boating trip to survey the Mary River. 
The next day the party landed at the southern end of Teewah 
Beach. Petrie relates: 
Before leaving the boat we were surprised to see twenty 
or thirty aborigines running along the beach, coming 
to meet us (1904:258). 
The survey party camped on the beach that night with two 
local Aboriginal people and made inquiries into the whereabouts 
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of the escaped convict Bracewell. According to Henry Stuart 
Russell, their Aboriginal hosts informed the party that they 
belonged to "Eumundy's" tribe and that Bracewell was with the 
"neighbouring tribe" (Russell 1888:254, see also 256). Upon 
finding that Bracewell was "only a short way off", Petrie 
despatched a letter the next day with the intention of convincing 
Bracewell to return to Brisbane. Within a few hours Bracewell, 
accompanied by three Aborigines, was observed approaching the 
party "about five miles off" (Petrie 1904:259). Bracewell and an 
Aboriginal friend subsequently joined the expedition and the 
party proceeded to Double Island Point. 
At Double Island Point, Russell comments: "saw no natives; 
at a glance it appeared to me to be but solitude and desolation" 
(1888:259). Bracewell walked with Russell "to the back of 
Brown's Cape (Double Island Point)" and showed him the location 
of a bora ring where Mrs. Fraser had been the centre attraction 
at a large inter-group "corroboree" (Russell 1888:255-257). It 
was from here that Bracewell claimed he had taken Mrs. Fraser 
south to the place where Graham eventually 'rescued' her (Russell 
1888:257-8). 
The following day the party left for Inskip Point for the 
purpose of "getting a blackfellow that knew the (Mary) river" 
(Petrie 1904:260). Commenting on the crossing, Russell states: 
no blacks had made their appearance until after we had 
got away; they suddenly showed themselves, and then 
followed us by the beach, a long way round-about 
(1888:260). 
Russell and the Aboriginal crew were left with the boat at Inskip 
Point while the remainder of the party went off to locate a 
suitable guide. During this time, Russell was confronted by a 
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number of Aboriginal people who canoed over from "the point over 
the way (Fraser Island)". Upon meeting the Fraser Islanders, 
"some fifty more vagabonds who had been at hand all the while in 
the scrub behind" confronted Russell (Russell 1888:261-262). 
Russell's anxiety abated upon the return of the remainder of the 
party. Russell relates: 
Bracefell and my visitors evidently had been old 
cronies. They seemed overjoyed at seeing him again, 
and all suspicion on both sides disappeared (1888:262). 
The party was later informed that Bracewell had also lived with 
"this tribe for some years" (Russell 1845:314). Following a 
period of interaction, Bracewell asked one of the assembled 
Aboriginal people to accompany the party as a guide. Two days 
later the group started navigating the Mary River. 
Interestingly, Russell notes their new Aboriginal guide "knew 
less about the mouth of the river" than they did (1888:266). 
The "Thomas King" Castaways (1852) 
On April 17, 1852, the Manila-bound "Thomas King" was 
wrecked on Cato Reef, northeast of Fraser Island (Cilento 1986). 
Five days later Captain Walker and a boat load of crew landed on 
Rainbow Beach near Double Island Point. The next day they walked 
southwards along Teewah Beach towards Brisbane. On the beach 
adjacent to Lake Cootharaba, the party was "attacked" by a group 
of Aboriginal people who took a number of their cloths, 
instruments and food. The day after the "attack", the party met 
with another camp of Aboriginal people on the northern bank of 
the mouth of the Noosa River. The party was taken by canoe 
across the Noosa River where they were again subjected to another 
"attack" similar to the day before. 
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Discussion 
All of the recorded European sightings and contacts with 
Aboriginal people at Cooloola occurred in the Tin Can Bay-Rainbow 
Beach area to the north, and the lower Noosa River-south Teewah 
Beach area to the south. It is clear that such a pattern is not 
a result of recording bias, given that the central parts of 
Cooloola were traversed by various observers. 
The effects of temporal biases in observations however are 
more problematic. Nearly all of the documented observations of 
Aboriginal people took place between April and August (i.e. 
autumn and winter), with no observations recorded for summer and 
only one recorded for spring (i.e. November). Therefore, 
historical observations of the location and timing of Aboriginal 
activities at Cooloola per se, are only suggestive of relatively 
stable groups occupying the north and south. This question is 
further explored in the next section with a detailed analysis of 
group nomenclature, form and population. 
Tribal designations and demography 
Sources 
Four major sources exist on the naming and form of Aboriginal 
social units at Cooloola. They are Mathew (1910), Aldridge (in 
Howitt 1904), Gaiarbau (in Langevad 1982) and Bracewell (in 
Langevad 1979, 1982). John Mathew was an early Australian 
ethnographer who lived with and studied Aborigines in the Mary 
River district mainly in the 1870's. The final results of his 
research were presented in his classic book "Two Representative 
Tribes of Queensland: with an inquiry concerning the origin of 
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the Australian race" published in 1910. 
Harry E. Aldridge was a well-known early European settler of 
the Maryborough district. He had extensive knowledge of local 
Aboriginal culture, most of which appeared in A.W. Hewitt's 
classic book The Native Tribes of South-East Australia published 
in 1904. 
Gaiarbau (Willie MacKenzie) was an aged Aboriginal man from 
the Jinibara people of southeast Queensland. During the 1950's, 
Lindsey Winterbotham (University of Queensland) interviewed 
Gaiarbau and recorded many details of Aboriginal culture from 
southeast Queensland. An edited version of Winterbotham's 
manuscript appears in Langevad (1982). 
The escaped convict David Bracewell, along with John Graham, 
possessed the greatest knowledge on the Aborigines of Cooloola 
gained by any European in the nineteenth century. A brief 
summary of his travels were presented as part of a letter written 
to the Colonial Secretary by prominent Moreton Bay government 
official Dr. Stephen Simpson on May 30, 1842. 
Two slightly varying versions of Simpson's letter exist. The 
first version consists of the original letter, while the second 
forms part of a book of reproductions made by Simpson for his own 
records (see Langevad 1982 and 1979 respectively for 
transcripts). Unfortunately, a number of small discrepancies in 
the spelling of tribal names exists. Tribal names cited in the 
original letter will be used, for it is assumed that the 
original version of the letter is the more accurate. 
Despite the variety of sources, the forms and names of 
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Aboriginal social units for Cooloola remains highly problematic. 
This section attempts to reconcile the conflicting information 
and develop a simple scheme of social organization. 
The historical evidence 
Mathew (1910) includes Cooloola within the confines of the 
Kabi "tribe". According to Mathew, the territory of the Kabi: 
coincided approximately with the basin of the Mary 
River but extended along the coast beyond that basin 
both to the north and the south. Its coast-line 
extended from near the 27th parallel northward to about 
the mouth of the Burrum River, a distance of some 175 
miles; measured across the land, the distance from 
point to point would be about 130 miles. The maximum 
width, measured westward from Double Island Point, is 
85 miles. In addition to the mainland, there was 
Fraser or Great Sandy Island...so that the Kabi country 
altogether had an area of about 8200 square miles 
(Mathew 1910:67-68). 
Aldridge (Howitt 1904:59) identifies two "tribes" existing at 
Cooloola. They are the Paringnoba at "Tin can" (Tin Can Bay) 
and the Kombobura at "Noosa". Alternatively, Gaiarbau 
(Langevad 1982:26, 28-9) records that Cooloola represented part 
of the domain of the "Dulingbara" "tribe", whose territory 
extended from Noosa west to the Wolvi Range and north to include 
the southern third of Fraser Island. 
Bracewell identifies different social groupings (1842 cited 
Langevad 1979:1, 1982:2-3).. In the area of "a headland" (Noosa 
Heads) was the "Uwinmundi Tribe". On a "Salt water lake" (Lake 
Cootharaba) was located another "tribe" called the "Carbarahs". 
Along the northern Cooloola coast Bracewell identifies the 
"Poombabarah". In the area of "the entrance of the South Passage 
of Wide Bay...on the mainland" (Inskip Point peninsula) was 
another "tribe" called the "Doombarah" (Figure 4.1). 
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Figure 4.1. Tribal designations for the 
greater Cooloola region. 
Variations in nomenclature 
The four major sources on social units differ in their tribal 
designations for Cooloola. These differences may result from 
multiple names for the same tribe or differing definitions of 
what constitutes a tribe. It is well documented that Aboriginal 
tribes could be known by a variety of names by other tribes (see 
Tindale 1974). In the study area for example, Gaiarbau 
(Langevad 1982:28) notes he knew the Gabi Gabi, Dulingbara and 
i5 
Undumbi as Mwoirnewar (salt water people). The Darling Downs 
people however, referred to the tribal triad as Bargumar. 
The two locations for which more than one 'tribal' name is 
documented are the Tin Can Bay and Noosa districts. Aldridge 
suggests Noosa was the domain of the Kombobura, while Bracewell 
identifies the group as the Uwinmundi. Russell (1888:254, 257, 
289) notes however that "Eumundy" was the leader of the Noosa 
tribe and was well known as "a great fighting man". Similarly, 
Bracewell also refers to "Uwinmundi's tribe" (1842 cited in 
Langevad 1982:3), while Otter mentions "Huon Mundy's River" 
(Otter 1836 cited in Dwyer and Buchanan 1986:26). It is apparent 
therefore, that Eumundy/Uwinmundi/Huon Mundy was an actual 
person, and the name of the 'tribe' he headed may have been the 
Kombobura. 
Bracewell claims that "Uwinmundi's tribe" (Kombobura?) was 
separate from the "Carbarahs" located further up the Noosa River 
at Lake Cootharaba. The identification of two separate groups on 
the lower Noosa River is corroborated by Thorne who refers to the 
"two tribes who lived on the Newsa (Noosa) waters" (1876:308). 
While Aldridge (in Howitt 1904) claims that "Tin can" was the 
territory of the Paringnoba tribe, the associated map (i.e. 
Howitt 1904:map 4 - see Figure 4.1) has the tribe located on the 
northwestern side of Tin Can Bay. Bracewell (1842 cited in 
Langevad 1982:2) identifies the Doombarah tribe on the Inskip 
Point peninsula (i.e. eastern Tin Can Bay). It is possible that 
the Doombarah were located on the eastern side of Tin Can Bay, 
and the Paringnoba on the western side of the bay beyond 
Cooloola. 
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Variations in definition 
From the above analysis of tribal names, three levels of 
areal inclusiveness can be constructed (Table 4.1). This scheme 
suggests that each of the three groups may represent differing 
social units. Unfortunately, Mathew (1910) is the only source 
to provide a definition of a tribe. This negates the possibility 
of assessing the various definitions and relating the results to 
recent schemes of Aboriginal social organization and structure. 
Table 4.1. The hierarchical nature of historically 
recorded tribal names for Cooloola. 
Mathew Gaiarbau Bracewell/Aldridge 
Kabi Dulingbara Doombarah 
Poombabarah 
Carbarah 
Kombobura 
Demography was subsequently used as an alternative means of 
analysis to reconcile the various classificatory schemes. 
Analysis of the population of a number of 'tribes' from the three 
groups in Table 4.1 was undertaken to assess what form of social 
unit (e.g. tribe or band) was most appropriate for each group. 
Inland Kabi 
Although Mathew's (1910) linguistic definition of a tribe is 
similar to recent definitions of Aboriginal tribes (e.g. Berndt 
and Berndt 1981, Elkin 1981, Tindale 1974), population 
information strongly suggests that the territory Mathew claims 
for the Kabi (cf. Gabi Gabi - Gaiarbau) is too large. For 
example, the population of Fraser Island and the Mary River 
district alone has been estimated at 4000-5000 (Aldridge 1926:11, 
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Lauer 1977:6, Loyau 1897:223, 190). On the Australian 
mainland, the population of Aboriginal tribes ranged from 
approximately 100 up to 1500 individuals, with a mean of some 
500-600 individuals (Birdsell 1953, 1968, Elkin 1981). With a 
population nearly treble the upper population limit for an 
Aboriginal tribe and nearly l'^ times the Australian average, the 
areal extent of Mathew's (1910) Kabi tribe must be seriously 
doubted. 
Mathew (1887:152) restricted the territory of the Kabi to the 
area of Amamoor and Kandanga Creeks, major tributaries of the 
Mary River. It is possible that Mathew (1910) subsequently 
exaggerated the territory of the Kabi by incorrectly including 
coastal groups, a view consistent with Gaiarbau (Langevad 
1982:26), who limits the Kabi to the Mary River district. The 
evidence suggests therefore, that the Kabi were an inland people 
of the Mary River district, and that the coastal areas of 
Cooloola, Fraser Island etc. were the domain of separate tribal 
groups. This scheme is corroborated by Graham who refers to 
"coastal blacks" at Cooloola (vis-a-vis "Mountain Blacks") (1836 
cited in Dwyer and Buchanan 1986:31). 
Population estimates for Cooloola 
Bracewell provides the only detailed Aboriginal population 
estimates for Cooloola, with figures for each of the four groups 
he identifies (Table 4.2). To assess the plausibility of 
Bracewell's estimates, population density was calculated and the 
results compared to other published estimates for coastal 
Australia. 
The area for which Bracewell provides population estimates is 
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from Noosa to Inskip Point. No mention is made of the western 
half of Cooloola which constitutes the western catchment of the 
Noosa River. While the specific territory used by each of the 
four groups identified by Bracewell is unknown, it can be stated 
that the eastern half of Cooloola was part of the territory for 
at least ca. 400 people (Table 4.2). Therefore, at a maximum, 
up to ca. 400 local Aboriginal people could have used this area. 
Given that the area of Cooloola east of the Noosa River is 
2 
approximately 440 km , a potential population density of 0.9 
2 
persons/km can be inferred. 
Table 4.2. Bracewell's population estimates for 
'tribal' groups at Cooloola (1842 
cited in Langevad 1982:2-3). 
Social group population 
Carbarah "about 80 strong" 
Poombabarah "30 strong" 
Doombarah "160 strong" 
Kombobura "about 120 in number" 
Total: ca. 390 
* Aldridge's Kombobura has been 
substituted for Uwinmundi 
Population density estimates for other coastal Aboriginal 
groups/regions in Australia range from 0.04 (Tasmania) to 4 
2 
(Sydney) people per km (Table 4.3). For tropical and sub-
tropical regions however, the range is 0.7 (Bentinck Is.) to 
2 
possibly 1.8 (Fraser Island) people per km , with a mean in the 
2 
vicinity of 1.0 people per km . It is apparent that the 
calculated population density for eastern Cooloola is comparable 
to the mean Aboriginal population density for coastal northern 
Australia. Interestingly, the calculated population density for 
Cooloola is almost identical to that calculated for Moreton Bay 
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(Hall 1982:84, Whalley 1987:14), but only half to three 
quarters that calculated for Fraser Island located immediately 
north (Lauer 1977). Therefore, the calculated population 
density for Cooloola is comparable to other tropical and sub-
tropical parts of Australia, indicating that Bracewell's 
population estimates are not only comparable, but probably 
reasonably accurate. 
Table 4.3. Population density estimates for selected 
coastal Aboriginal groups/regions. 
Area/people density 
people/km'' 
source 
Gidjingali 
(Arnhem Land) 
Kaiadilt 
(Bentinck Is.) 
Fraser Island 
(S.E. Qld) 
Moreton Bay 
(S.E. Qld) 
Sydney 
(C. N.S.W.) 
Peek Whuurong 
(Victoria) 
Portland 
(Victoria) 
Tasmania 
0.8 
0,7 
1.2-1.8 
0,8 
2-4 
0.4-0.7 
0,3 
0.04-0.2 
(Maddock 1972:22, 
Jones 1977:200) 
(Tindale 1974:111) 
(after Lauer 1977:6) 
(Hall 1982:84) 
(Maddock 1972:23, 
Lawrence 1971:259) 
(Lourandos 1977a:219) 
(Lourandos 1977a:219) 
(after Jones 1974:326) 
Coastal bands and tribes 
Bracewell (1842 cited in Langevad 1982) and Aldridge (in 
Howitt 1904) isolate five spatially separate tribes for Cooloola, 
while Gaiarbau (cited in Langevad 1982) subsumes the region as 
part of one tribe. The population estimates for Bracewell's and 
Aldridge's groups are too small to be classed as separate tribes. 
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Not only are all four population figures well below the 500-600 
population average for mainland Aboriginal tribes discussed 
above, but both the Carbarah and Poombarah figures are below the 
suggested population threshhold for Aboriginal tribes (Elkin 
1981, Jones 1974). 
The size of Aboriginal bands varied considerably. Tindale 
(1974:29) cites a mean size of 25 individuals, with an upper 
limit of 60. He regards 30 as the "optimal size" of a horde 
(band) however, claiming larger groups would incur nutritional 
stress. Berndt and Berndt (1981:43) suggest an upper band limit 
of "about 50 persons". In southwestern Victoria, Lourandos 
(1977a:211) suggests a "conservative" mean of "40-60 individuals 
per band", with a range of 30 up to possibly 150 individuals. 
While the population estimate for the Poombabarah is 
consistent with general Aboriginal band sizes, the estimates for 
the Carbarah, Doombarah and Kombobura exceed the generally 
recognised 50 member band size limit. While it is possible that 
these three groups represent extremely large bands, a more 
plausible suggestion is that they represent multi-band units or 
an undescribed class of social organization (see Whalley 
1987:38). 
The suggestion that the tribes identified by Bracewell and 
Aldridge represent sub-tribal social units (e.g. band or multi-
band units) is corroborated by Mathew (1910) and Howitt (1904). 
Howitt (1904) admits his doubts in accepting Aldridge's tribal 
designations when he states: 
...there were many tribes, or it may be tribelets or 
clans of one great tribe. I have not been able to 
satisfy myself on these points...(1904:58-9). 
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Mathew (1910) a l s o s t a t e s t h a t most of the ' t r i b e s ' l i s t e d by 
H o w i t t ( 1 9 0 4 ) f o r t h e s t u d y a r e a a r e n o t t r i b e s , b u t 
"communities" wi th in t r i b e s . Communities "were c o n s t i t u t e d by a 
few f a m i l i e s occupying the same small a rea" and t h e i r names were 
u s u a l l y s u f f i x e d w i t h " b o r a " , which " p r o b a b l y means f o l k " 
(Mathew 1910:129-130). I t i s apparent t h a t t h e su f f i x "barah" 
and " b u r a " u s e d by B r a c e w e l l and A l d r i d g e r e s p e c t i v e l y , 
c o r r e s p o n d s w i t h Mathew's " b o r a " t e r m . I t would a p p e a r t h a t 
Mathew's (1910) "bora" suf f ixed "communities" correspond t o band 
and/or mul t i -band u n i t s (see Pe terson 1986:32) . 
Dulingbara 
Gaiarbau's information suggests that the northern and 
southern band/multi-band groups at Cooloola had a common group 
affiliation as members of the Dulingbara. Such close affiliation 
was clearly demonstrated with the handling of the "Sterling 
Castle" castaways. The lack of formality and ease with which 
Aborigines on the southern tip of Fraser Island crossed to Inskip 
Point and travelled to Double Island Point also supports 
Gaiarbau's contention that the southern third of Fraser Island 
was within Dulingbara territory. Similarly, defensibility of 
the Dulingbara as a distinct coastal group appears high given the 
apparent validity of the adjacent inland Kabi tribe. 
Classing the Dulingbara as a separate and distinct tribe, 
while demographically consistent (i.e. population at least 400), 
introduces a number of problems. First, it is apparant that the 
'bara' in Dulingbara corresponds to the sub-tribal suffix "bora" 
documented by Mathew (1910). Second, the relative autonomy of 
the Dulingbara as a separate and distinct coastal tribe is 
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questioned by Gaiarbau's contention that the Dulingbara were 
"linked with" the coastal Undumbi to the south and the Gabi Gabi 
(Kabi) to the west (Langevad 1982:28-9). The classing of the 
inland Gabi Gabi (Kabi) as 'salt water people' strongly suggests 
that this group had major contacts with the coast through the 
Dulingbara and Undambi. 
Tindale (1974) similarly questions the tribal status of the 
Dulingbara. He considers the Dulingbara as "southern horde 
groups" of the "Batjala" tribe on Fraser Island (1974:165). 
Despite inclusion within the Batjala, Tindale assigns a high 
degree of autonomy to the Dulingbara by suggesting it functioned 
"much as if a separate tribe" (1974:165). Further insight into 
the tribal status and relative social and political autonomy of 
the Dulingbara may only occur if further details on the degree 
and form of interaction between all groups arises (see Whalley 
1987). 
SUBSISTENCE AND SETTLEMENT 
Subsistence activities 
Two references to Aboriginal plant food consumption were 
found for Cooloola. First, on the northern bank of the Noosa 
River between its mouth and Lake Cooroibah, Graham mentions "a 
small fruit which the Natives eat" (Graham 1836 cited in Dwyer 
and Buchanan 1985:28); no further details are provided. Second, 
at a camp at the northern end of Lake Cootharaba, John Graham 
was offered some "Bungwall" (Graham 1836 cited in Dwyer and 
Buchanan 1986:31). While Graham does not describe "Bungwall", 
he was almost certainly referring to the fern Blechnum indicum. 
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whose starchy roots were an important food in coastal southeast 
Queensland (Gillieson and Hall 1982). 
All documents observed concerning Aboriginal animal 
procurement at Cooloola refer to fishing. For example, on the 
beach between Inskip Point and Double Island Point, Graham noted 
Aboriginal people fishing for "Bream" off the beach. The 
procurement technique involved the "shoal of Bream" being 
"surrounded" and scooped up by Aboriginal people holding "nets" 
(see below). The fish were subsequently "roasted" prior to 
consumption (Graham 1836 cited in Dwyer and Buchanan 1986:29). 
At Laguna Bay off Noosa, Russell relates: 
Two days satiated our admiration of the marvelous keen-
sightedness and skill of some of Eumundy's tribe in 
spearing and plucking the glittering king-fish out of 
the water...(1888:289). 
Similarly, Dawson notes: 
At night members of the tribes went spearing fish by 
the light of ti-tree torches made by the women, and 
Doonella Lake appeared to be lit by scores of fire-flies 
as the blacks speared the mullet (n.d.:7). 
All of these observation are consistent with Dawson's (n.d.:7) 
claim that Noosa Aboriginal men were "great fishermen". 
Settlement and mobility 
Aboriginal camps were recorded on the eastern and western 
shores of Lake Cooroibah, the northern end of Lake Cootharaba, 
the back of Tin Can Bay (Graham 1836 cited in Dwyer and Buchanan 
1986:28-31) and at Inskip Point (Russell 1845:314). Russell also 
notes that "at the back of "Brown's Cape" (Double Island Point)", 
was located a ceremonial earth circle site ('bora ring') which 
hosted "a general gathering of all tribes within reach" during 
the holding of Eliza Fraser (1888:256). Ceremonial activities 
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(i.e. "a festival and fight") were also responsible for the large 
gathering of people at the northern end of Lake Cootharaba 
(Graham 1836 cited in Dwyer and Buchanan 1986:29). 
Most references to mobility patterns at Cooloola involve 
inter-regional movements. For example, with reference to when 
he was attempting to cajole Aborigines into releasing Eliza 
Fraser from the camp at the northern end of Lake Cootharaba, 
Graham relates the following: 
As they wanted me to go along with them into the 
mountains as their friends had heard of that spirit 
(Eliza Fraser) and their hearts would be glad at seeing 
her. I here said. You see she is near dead with 
hunger, let your friends wait till she is recovered and 
then I will go a season to the Mountains (1836 cited in 
Dwyer and Buchanan 1986:31) (emphasis mine). 
From this statement, Graham clearly is suggesting the occurrence 
of seasonal movements inland to join neighbouring groups. 
Although this is the only know reference suggesting seasonal 
inland movements for Aboriginal people at Cooloola, it must be 
taken seriously given the depth of knowledge possessed by Graham 
on local Aboriginal lifeways. 
The remaining references to inter-regional movements concern 
large-scale ceremonial gatherings. It is apparent, that as with 
most Aboriginal groups in southeast Queensland, Aboriginal 
people from Cooloola attended the Bunya gatherings. For 
example, Bracewell mentions attending the gatherings (Russell 
1888:275) and oral history relates how Aboriginal people from 
Tewantin were observed travelling past the Wolvi Range on their 
way to and from the Bunya gatherings (Lindsay Mclntyre, Wolvi 
Range, pers. comm, 1987). The ultimate destination for these 
trips was probably either the Bunya Mountains or the Blackall 
Ranges (Sullivan 1977). 
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Aboriginal people from Cooloola also attended large-scale 
ceremonial gatherings in the Brisbane region. For example, 
Petrie notes that the "Noosa" "tribe" once attended "a great 
gathering from all parts of the country...to witness a grand new 
corroboree that the Ipswich tribe had brought" (1904:160). 
Similarly, "the king of Yanmonday" was observed at a large 
ceremonial gathering at Toorbul immediately north of Brisbane 
(Nique and Hartenstein 1841:27). It is highly probable that this 
person was Uwinmundi from Noosa. 
MATERIAL CULTURE 
This section details those items of material culture relating 
to either subsistence activities or group identity. 
Personal adornment 
The only object of personal adornment recorded for Aboriginal 
people at Cooloola is a nautilus shell pendant. The value of 
these objects was made clear to Russell at Laguna Bay in 1842 
while trying "in vain for a perfect" shell to take home as a 
curio. Russell relates: 
Bracefell (sic) had assured me that I never should find 
such a treasure; the natives keep too keen a watch for 
it for any to escape; the white lips of the valve being 
so precious for the wearing string round the neck 
(1888:289). 
These shell pendants were probably the same cresent-shaped 
nautilus shell pendants called du:lin (also spelt du:ling or 
duling) described by Gaiarbau (Langevad 1982). Duling were 
status objects worn by the chief singer and head of the bora 
ring, and the head of the tribal council (muningburum) (Langevad 
1982:34, 69 and 75). 
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Duling nautilus shell pendants were highly prized objects 
traded with inland groups. According to Gaiarbau, the further 
the duling was traded from the coast, the more its value 
increased. For example, 
...whereas a set of two boomerangs, two spears, two 
nulla clubs (one a small one, one a large) and one 
shield, might be the price of one shell among the 
coastal tribes, the inland tribes would have to pay 
twice as much (Langevad 1982:69). 
Similarly, a small nodule of red ochre would purchase a duling 
(Gaiarbau in Langevad 1982:69). 
Mathew (1910:129-130) notes that group names were often 
constructed using a local distinguishing feature suffixed with 
"bora", meaning "folk" or people. It is quite possible 
therefore, that the name Dulingbara, means 'nautilus shell 
pendant people' (cf. Steele 1983:181), Another possibility is 
that the name translates to 'mullet people', given duling can 
also be the term for mullet (Gaiarbau cited in Langevad 
1982:131). Irrespective of which term is correct, they both 
refer to coastal phenomena, corroborating the notion of a 
coastal people. 
Fishing nets 
Graham records that the Aborigines that he accompanied from 
the southern end of Fraser Island to Double Island Point were in 
the possession of at least "three pairs" of nets used to "catch 
fish" (1836 cited in Dwyer and Buchanan 1986:29, 32). These nets 
conform to hand-held fishing nets called 'towrows' used by 
Aboriginal people in coastal southeast Queensland (Devitt 
1980:11, Lauer 1977:16-7, Walters 1985:52-3). Identical nets were 
also used by Aboriginal people in the Noosa district (Plate 1.1). 
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Plate 4*1 Fishing nets from Cooloola ca. 1900 
(top: "King Tommy", bottom: "King 
Brown" - John Oxley Library photograph 
collection). 
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Spears 
At the northern end of Lake Cootharaba, Aboriginal people 
were observed in the possession of "spears" (Graham 1836 cited in 
Dwyer and Buchanan 1986:30), while further north at Double Island 
Point, one of the members of Eliza Eraser's rescue party was 
"speared through the leg" (Otter 1836 and Graham 1836 cited in 
Dwyer and Buchanan 1986:27 and 32 respectively). At Inskip 
Point, Petrie's survey party observed Aborigines in the 
possession of spears. Interestingly, Russell (1888:261) notes: 
They appeared to be unarmed, but on looking through my 
glass I detected their spears, which they were dragging 
on the sand by the end jammed in between two toes. 
Similarly, when Bracewell was found by Petrie, he "carried a 
spear" (Russell 1888:254). All references to the use of these 
spears involve fishing (e.g. Dawson n.d.:7, Russell 1888:289). 
Canoes 
The castaway Finnegan recorded seeing canoes near the mouth 
of the Noosa River in 1823. He states. 
At nightfall met a party of blacks crossing the river in 
three canoes...(Steele 1970:8). 
At Lake Cooroibah, Graham reported seeing an Aboriginal person 
cross the lake "in his canoe" (1836 in Dwyer and Buchanan 
1986:28). Similarly, at the northern end of Lake Cootharaba, 
Graham documents "canoes" carrying two to three Aboriginal 
people (1836 in Dwyer and Buchanan 1986:30-1). 
Canoes were also documented at Inskip Point. Graham 
recorded seeing "8 canoes with 18 Blacks" crossing from Fraser 
Island to Inskip Point (1836 in Dwyer and Buchanan 1986:29). 
Russell (1888:261) observed a similar scene of a single canoe 
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making the crossing, noting it was paddled by two men 
standing". These canoes appear to have been constructed of bark. 
Graham describes the canoe he used at Inskip Point as consisting 
of a "sheet of bark" (1836 in Dwyer and Buchanan 1986:29). 
Russell (1845:314) provides a more detailed description: 
The canoe is called condol by the natives: it is 
nothing more than pieces of bark tied together with 
ropes also made of bark. 
The historical evidence therefore indicates that canoes, 
probably constructed of bark were used at Cooloola, and that 
they were capable of carrying two to three people. 
THE HINTERLAND 
The hinterland region of Cooloola is dominated by the Mary 
River and its tributaries and centres on the town of Gympie 
(Figure 4.1). The two major documenters of Aboriginal lifeways 
in the region are John Mathew (1887, 1910), and Zachariah 
Skyring (1952), a local resident who had a long and close 
association with Aborigines in the Gympie region. 
Social groups 
As mentioned above, the Gympie region was probably the 
domain of the Kabi people (tribe?) (Gaiarbau cited in Langevad 
1982:26-9, Mathew 1887:152). Numerous smaller groups 
(band/multi-bands?) have also been documented in the territory of 
the Kabi, including the Kulbainbura (Howitt 1904:59, map 4) and 
the Dallambura and Cuccombaruh (Simpson 1843 cited in Langevad 
1979:8, 9, 11), As with Cooloola on the adjacent coast, it is 
apparent that the Gympie region was the domain of a number of 
relatively stable, residential groups. 
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Subsistence activities 
The list of animal foods consumed by Aborigines in the Gympie 
district is extensive (Table 4.4). As Mathew states, "animal 
food embraced almost every living thing" (1910:89). 
Table 4.4. Historical references to animal foods eaten 
by Aborigines in the Gympie region. 
Animal Reference 
kangaroos 
wallabies 
emus 
emu eggs 
snakes 
possums 
goannas 
goanna eggs 
echidna 
bandicoots 
birds 
scrub turkeys 
scrub turkey eggs 
ducks 
cicada 
grubs 
honey 
fresh water turtles 
fresh water turtle eggs 
fish 
eels 
flying fox 
dingo 
Skyring 1952:27, Mathew 1910:83 
Skyring 1952:27 
Skyring 1952:27 
Mathew 1910:91 
Skyring 1952:27, Mathew 1910:85 
Skyring 1952:27, Mathew 1910:83 
Skyring 1952:27 
Mathew 1910:90 
Skyring 1952:27 
Mathew 1910:83 
Mathew 1910:83 
Mathew 1910:90 
Mathew 1910:90 
Mathew 1910:90 
Mathew 1887:160 
Mathew 1910:83, 89 
Mathew 1910:83, 86 
Mathew 1910:89 
Mathew 1910:89 
Mathew 1910:90 
Mathew 1910:90 
Mathew 1910:91 
Mathew 1887:159 
Mathew (1910) claims that the variety of plant foods consumed 
was minor. The "most common" plant foods were yams, fern roots, 
cunjevoi roots, and the "core of the top of the cabbage-palm", 
quandong, native plum and native lime (1887:161, 1910:92). The 
"most important and most valued vegetable product" however was 
the bunya nut (Mathew 1887:161, 1910:92). Its dietary 
significance is realized by the observation that during the bunya 
season. Aborigines became "visibly fat" (Mathew 1910:94). 
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A detailed, first-hand description of how kangaroos were 
captured by Aboriginal people in the Gympie district towards the 
end of last century is presented by Skyring. He states, 
the hunt-a battue-was very scientific...Starting out on 
a battue, the tribe would march in open order, 50 or 
60 tribesmen at a time. When a kangaroo (say) was 
sighted the signal would be given by arm action right 
along the line and thenceforth no sound was made or word 
spoken. Everything would be by signal. The line would 
gradually bend until the quarry was encircled. The 
circle would gradually become smaller and smaller until 
the kangaroo was imprisoned. As he sought to escape the 
hunters would set up a shout and brandish their nulla 
nullas. In fright he would dart back until he was 
bolting frantically round and round inside the ever 
narrowing circle. When he came close enough, too, he 
would be rounded up in one battue. When a hunt 
exhausted or beaten to death (1952:27). 
This surround kill technique was obviously very successful with 
up to 30 and 40 kangaroos being captured in a single battue. 
The same technique was also employed for the capture of wallabies 
and emus (Skyring 1952). 
Other techniques employed for capturing game are presented by 
Mathew. He states: 
The men might go out for the chase either in a band or 
singly. They used to fire the grass in a line from one 
projecting point of scrub to another and force the game 
away to a corner, formed by the scrub margin, where 
their comrades would be lying in wait to effect the 
slaughter. At other times, just by loud shouting, 
they would confuse the mobs of marsupials, while they 
would be following them up, running with a long stride, 
and prepared to strike with spear or waddy as chance 
offered (1910:87, see also 1887:174). 
A more dramatic method of capturing and killing wallabies is 
documented for Brooloo Bluff. At this "favorite hunting spot". 
Aborigines employed a jump-kill technique, driving mobs of 
wallabies over the cliff edge to their death (Pedley 1979:187). 
Possums could be obtained from hollow trees with the aid of a 
stone axe (Mathew 1910:88). Grubs living in young gum trees were 
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detected by observing wood dust either at the entrance to the 
hole or on the ground below. Sometimes the burrow would be 
enlarged and a "pointed stick" used to extract the animal if it 
was "far in" (Mathew 1887:160, 1910:89). 
Fresh water turtles were captured when they were resting on 
the surface of the water. A person would quietly wade out to it 
and grab it from below. Eggs from the same animal would simply 
be obtained from nests in banks (Mathew 1910:89). Ducks were 
killed with boomerangs (Mathew 1910:90). Fish were either 
speared or caught in hand held nets (Mathew 1910:90). 
Settlement and mobility 
Aborigines in the Mary River district were highly mobile. As 
Mathew relates: 
The camps were often shifted. When travelling, 
families took different routes, hunting or searching 
for sugar-bag (honey) on the way, and towards sundown 
converging at an appointed rendezvous. Unless on urgent 
occasions, they would content themselves with loitering 
over about five miles a day (1887:175). 
Gillis (1952:49) notes that Aborigines "wandered along the 
strip of country" between Tin Can Bay on the coast and 
Goomboorian immediately northeast of Gympie. No other references 
to hinterland-coastal group movements were found. 
Personal adornment 
The duling nautilus shell pendants of Cooloola are also 
described for the Gympie region. Mathew relates: 
Both sexes would wear a piece of mother-of-pearl shell 
suspended by a string from the neck; this was known as 
a dulin (1910:95) , 
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similarly, Mathew notes; 
The chief ornament they seem to have worn was a piece 
of sea-shell of elliptical shape. A hole being pierced 
in one end, a string was passed through, and the shell 
hung from the neck (1887:155-6). 
Implements 
Stone and snail shell implements were used for "flaying and 
dissecting game" and "as spokeshaves and chisels for dressing 
weapons" (Mathew 1887:157, 1910:120). 
Mathew notes that a man "would ... spend much time in 
fashioning his weapons" (1910:86). The main items employed in 
procuring animals were spears (Mathew 1910:87), axes (Mathew 
1910:88) and most importantly throwing clubs (Mathew 1887:158, 
174, 1910:87, Skyring 1952:27). 
SUMMARY OF HISTORICAL EVIDENCE 
Using recorded European sightings and contacts with 
Aboriginal people at Cooloola in conjunction with group 
nomenclature and population, a simple scheme of Aboriginal 
social groupings has been reconstructed for Cooloola. Historical 
records suggest the existence of two major groupings, one 
centred around the lower Noosa River area, the other located to 
the north in the vicinity of Tin Can Bay and Rainbow Beach. The 
southern group probably consisted of the Kombobura at the lower 
end of the Noosa River and the Carbarahs at Lake Cootharaba. 
The northern group was refered to as the Doombarah. Together, 
these three social groups constituted over 90% of the ca. 400 
Aborigines recorded for the region. The residence and status of 
a fourth group, the Poombabarah, remains problematic (see 
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Chapter 12). All of these named groups appear to have been 
either single or multi-band groups numbering from about 30 to 160 
individuals. Collectively, these people were known as the 
Dulingbara, whose territory extended from the southern third of 
Fraser Island south to Noosa and west to the Wolvi range. 
Whether the Dulingbara were a separate and distinct tribe is a 
question for the future. 
Few historical references exist concerning Aboriginal 
subsistence and settlement behaviour at Cooloola. As a result, 
the overall representativeness of these observations is 
problematical. Despite these limitations, some useful 
information can be gleaned. For example, it is quite apparent 
that coastal and riverine fishing took place, as did the 
consumption of bungwall fern root. Such observations are not 
inconsistent with the identification of Aboriginal people at 
Cooloola as "coastal" or "saltwater" people (cf. Hall 1982). 
Similarly, although historical references on material culture 
items relating to food procurement and personal adornment are 
rare, those documented (e.g. fish spears, fishing nets, 
canoes, nautilus shell pendants) clearly identify a coastal, 
maritime people. 
All of the documented observations of Aboriginal group 
movements at Cooloola involve large-scale ceremonial gatherings. 
Interestingly, most of these involve inter-regional movements of 
people. No reliable historical references were found concerning 
small-scale settlement behaviour (e.g. camp movements), 
foraging patterns etc. Countering these shortcomings, references 
to inter-regional ceremonial gatherings around Brisbane to the 
south and in the bunya forests to the west of Cooloola, hint at 
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the huge-scale of settlement-subsistence activities involving the 
Aboriginal people of Cooloola. 
In contrast to Cooloola, historical references to Aboriginal 
lifeways in the hinterland region around the Mary River and 
Gympie clearly document a terrestrial subsistence base for a 
group(s) of people separate and essentially distinct from 
Cooloola. Although Gillis (1952) hints at some contact with the 
coast, the major documenters of Aboriginal lifeways in the 
region - Mathew (1887, 1910) and Skyring (1952), fail to make 
any mention of coastal-hinterland transhumance. 
ARCHAEOLOGICAL IMPLICATIONS 
Delineation of the study area 
The assumption by McNiven (1984:3) that Cooloola, as a 
physiographic region incorporating the drainage basin of the 
Noosa River, may delineate a regional grouping of people is 
consistent with ethnohistoric references to social groupings. 
The region essentially comprises the eastern (coastal) half of 
the mainland territory of the Dulingbara, and its two major 
coastal groupings in the lower Noosa River area and the Tin Can 
Bay-Rainbow Beach area. Cooloola therefore provides an excellent 
opportunity to archaeologically study coastal settlement and 
subsistence behaviour. 
Subsistence 
Historical sources emphasize aquatic animal resources (i.e 
fish) in the diet of Cooloola Aboriginal people. This 
proposition can be tested archaeologically by examining faunal 
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remains, especially fish bones, in sites. 
The historically documented terrestrial protein orientation 
of the hinterland (Mary River-Gympie) Aboriginal people can also 
be tested by investigating the nature of faunal remains in sites. 
Corroboration of the historic scenario would not only increase 
the reliability of these sources in general, but also provide a 
useful comparative data base for the Cooloola evidence. 
Settlement 
Most recorded Aboriginal activity at Cooloola refers to the 
northern and southern parts of the region. Consequently, it is 
hypothesized that the archaeological record should reflect this 
biased pattern of activity, manifesting a higher concentration 
of remains in these areas. 
CONCLUSION 
The m a j o r a im of t h i s c h a p t e r h a s b e e n t o v a l i d a t e 
d e l i n e a t i o n of Cooloola as a s tudy a rea and t o provide a number 
of h y p o t h e s e s w h i c h c a n be t e s t e d a g a i n s t t h e r e g i o n ' s 
a r c h a e o l o g i c a l r e c o r d . The s u b s t a n t i v e r e s u l t s of t h i s r e sea rch 
follow in P a r t B of t he t h e s i s , beginning with an examination of 
remains from Teewah Beach. 
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PART B: 
SURVEYS AND EXCAVATIONS 
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CHAPTER FIVE 
TEEWAH BEACH 
INTRODUCTION 
This chapter presents major research findings from the 
stretch of oceanic coastline that demarcates most of the eastern 
boundary of Cooloola. The results provide major insights into 
both spatial and chronological aspects of prehistoric Aboriginal 
use of Teewah Beach. A discussion of these findings is presented 
at the end of the chapter. 
ENVIRONMENTAL SETTING 
Teewah Beach stretches for 51km from the northern bank of the 
mouth of the Noosa River to Double Island Point (see Figure 5.1, 
Plate 5.1). It is flanked to the east by the Pacific Ocean and a 
high energy surf beach and to the west by the Cooloola sandmass. 
The interface of the sandmass and the beach proper is marked by 
truncated sand dunes ranging in height from a few metres to 
majestic sand cliffs with elevations up to 100m. While most of 
these dunes consist of recent siliceous and rudimentary podzol 
sands, many cliff faces expose older sand dune sequences 
brightly coloured by oxide inclusions (Coaldrake 1962, Thompson 
and Moore 1984). For the purposes of this study, Teewah Beach 
is designated as extending some 50m inland from the top of the 
dune erosion face, the area covered by the site survey. 
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TEEWAH BEACH SITES 
Inskip Point 
Tin Can Bay 
Double Island Point 
— 1 
Freshwater Creek site 
Noosa Heads 
Figure 5 . 1 . Locat ion of s i t e s a long Teewah Beach, 
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Plate 5.1. Views of Teewah Beach (top: looking south from 
Double Is. Point, middle: looking west across 
Cooloola towards mountainous hinterland, bottom: 
looking southwest across mouth of Noosa River). 
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Vegetation flanking the coast is rather depauperate in 
comparison to other parts of Cooloola, and largely reflects poor 
soil development and exposure to wind and fire (Thompson and 
Moore 1984). It is dominated by Mixed coast banksia complex and 
consists of tall to very tall shrubland/open shrubland generally 
between 2-7m in height with scattered areas of tussock grassland 
(Harrold et^  al. 1987, Sandercoe 1986). Common species include 
banksia (Banksia integrifolia) , red bloodwood (Eucalyptus 
intermedia), acacia (Acacia spp.), red ash (Alphitonia excelsa), 
casuarina (Casuarina equisetifolia) and pandanus (Pandanus 
tectorius). 
In comparison to other habitats at Cooloola, the Mixed coast 
banksia complex exhibits relatively high mammal abundance and 
diversity indices (Dwyer, Hockings and Willmer 1979). At a 
general level however, eight of the ten recorded native mammal 
species are not common. Uncommon mammals include two species of 
marsupial mouse (Antechinus flavipes and Sminthopsis murina), 
northern brown bandicoots (Isoodon macrourus), ringtail possums 
(Pseudocheirus pereqrinus), swamp wallabies (Wallabia bicolor), 
swamp rats (Rattus lutreolus), dingoes (Canis familiaris dingo) 
and Queensland blossom bats (Syconycteris australis). The only 
two abundant mammals are both rodents (Melomys littoralis and 
Rattus tunneyi culmorum). Birds and reptiles are similarly 
uncommon along the coastal fringe (Dwyer, Kikkawa and Ingram 
1979, Roberts and Ingram 1976). 
The rich assemblage of potential marine shellfish and fish 
food resources along Teewah Beach contrasts with the relatively 
poor terrestrial mammal resource base. The inter-tidal zone 
provides a suite of littoral shellfish species dominated by large 
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colonies of pipi (Donax deltoides) found along the sandy beach. 
On rock platforms surrounding Double Island Point, the shellfish 
resource base is augmented by a variety of gastropods (e.g. 
thaids - Thais spp., nerites - Nerita spp.) and bivalves (e.g. 
oysters - Ostrea spp.). Sub-littoral fish species available 
include tailor (Pomatomus saltatrix), bream (Acanthopaqrus 
australis), tarwhine (Rhabdosarqus sarba), dart (Trachinotus 
russelli) and whiting (Sillaqo spp.). 
SITE SURVEY 
Teewah Beach was surveyed during 1983 using 24 randomly-
selected Ikm-long transects (McNiven 1985). The 47% sample of 
the coast resulted in the location of 42 sites consisting of both 
shell middens (with or without stone artefacts) (n=40) and 
isolated stone artefact finds (n=2) (Figure 5.1). Most sites 
were exposed in the erosion face of truncated sand dunes (n=40) 
with the remainder located within dune blowouts (n=l) or on the 
undisturbed (vegetated) ground surface (n=l). 
SITE DISTRIBUTION 
A statistical locational analysis (using Poisson frequency 
distributions and Chi Square analysis) demonstrated that sites 
were not randomly distributed along Teewah Beach. Proximity to 
freshwater was proposed as a major determinant of site location 
due to the positive locational bias of sites to freshwater beach 
springs (McNiven 1985:13). The location of most sites (>80%) on 
low elevation dunes in close proximity to pandanus trees was also 
thought to have some causal significance (McNiven 1985:13, 30). 
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To further investigate the locational effects of freshwater, 
a comparison was made of the number of middens and freshwater 
springs within 10km sections of coastline. Table 5.1 shows a 
positive association between the density of middens and the 
number of freshwater springs along the coast, with the two 10km 
sections (>10-20km and >40-51km) exhibiting most middens (i.e. 
78%) also exhibiting most (i.e. 68%) freshwater springs. 
Table 5.1. The association of middens and freshwater sources 
within surveyed transects for 10km sections of 
Teewah Beach. 
Coast Surveyed Shell Mean density of Freshwater 
section transects middens shell middens/ sources 
(km) (n) (n) (%) 1km transect (n) 
3 
15 
7 
2 
10 
Total: 24 40 100 37 
0-10 
>10-20 
>20-30 
>30-40 
>40-51 
6 
6 
4 
6 
2 
2 
22 
4 
3 
9 
5.0 
55.0 
10.0 
7,5 
22.5 
0.3 
3.7 
1.0 
0.5 
4.5 
SITE SIZE 
The size (length and width) of middens was originally 
recorded by measuring the maximum extent of shell exposed either 
on the surface or in dune erosion faces. However, while midden 
length was ascertained fairly accurately due to the nearly 
ubiquitous dune erosion face along most of the coast, midden 
width determination was limited by the existence of inland 
erosion gullies. Consequently, midden width may simply be a 
function of erosion, making the calculation of midden areas 
spurious. Therefore, measurement of midden size was restricted 
simply to midden length. 
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In 1985, I argued that the length of middens varied greatly 
with a trend towards larger middens towards the northern and 
southern parts of the coast (McNiven 1985:14, 16). To further 
investigate this pattern, the sample of middens was increased by 
including Site 1, and a series of five other sites recorded 
outside of the original survey (i.e. Sites 6a, 92, 93, 94 and 
Freshwater Creek Site). Sites 3a, 7a, lib and 23 were excluded 
due to a lack of accurate size data, and Site 16 was deleted due 
to its dubious Aboriginal origin. The results not only confirm 
the initial findings, but emphasize the bias of larger middens 
to the northern third of the coast (Figure 5.2). 
It is possible that recorded midden length may not equate 
with past midden length along Teewah Beach, with differential 
dune erosion along the coastline resulting in differential 
exposure of midden deposits. It can be predicted for example, 
that middens located along sections of coastline exhibiting more 
intensive foredune erosion would have a greater potential for 
midden destruction compared to areas exhibiting less intensive 
erosion. As a result, those active sections of coastline may 
yield fewer shell middens, with remaining middens merely 
exhibiting remnant shell deposits. 
Preliminary geomorphic research along Teewah Beach suggests 
that the central sections of the coastline may have been subject 
to more intensive erosion compared to northern and southern 
sections (Cliff Thompson, CSIRO Brisbane, pers. comm. 1990). It 
is possible therefore, that coastal erosion has selectively 
removed midden deposits from the central section of the coast, 
producing the pattern observed in Figure 5.2. Two lines of 
evidence do not support this hypothesis. First, as noted above, 
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the distribution of middens along the coastline appears to 
reflect application of specific site location criteria (e.g. 
proximity to freshwater). Second, one of the densest clusters of 
middens recorded along Teewah Beach was near the centre of the 
coastline some 20km south of Double Island Point (Figure 5.2). 
If more intensive coastal erosion in this area was contributing 
to greater midden destruction, then a lower density of sites 
would be expected in this area. I argue therefore, that 
differential erosion has not contributed significantly to spatial 
variations in site preservation along Teewah Beach, and gross 
patterns identified in the size of middens along the coastline 
are more or less real. 
EXCAVATIONS 
A representative sample of six sites was excavated to better 
characterize the range of cultural remains within sites and to 
obtain in-situ samples of datable material for the establishment 
of a chronological framework. These sites exhibited a range of 
cultural remains (e.g. shell species, stone artefact forms and 
densities) and locations from along most of the coast. From 
south to north the sites include Teewah Beach Sites 26, 18, 5d, 
Freshwater Creek Site, Leisha Track Site 93 and Double Island 
Point Site 1 (Figure 5.1). The results of these excavations 
provide major insights into spatial and temporal dimensions of 
prehistoric Aboriginal activities occurring along Teewah Beach. 
TEEWAH BEACH SITE 26 
The site 
Teewah Beach Site 26 is a large midden-stone artefact site 
96 
located 8km north of the mouth of the Noosa River. It is 
situated within truncated foredunes some 3-4m a.s.l. directly 
adjacent to the beach and extends intermittently along the middle 
of the dune erosion face for 2 3m (Figure 5.3). Although the 
inland extent of the site west of the erosion face was not 
determined due to visibility restrictions, natural and excavated 
sections indicate that the midden is at least 4m wide. 
Vegetation at the site consists of woodland and shrubland 
dominated by banksia, casuarina and pandanus. 
Excavation 
An alphanumeric Im x Im grid established over the site was 
aligned sub-parallel to the erosion face at 58°. Each major Grid 
Unit (GU) (e.g. H16) was divided into a series of four minor 50cm 
X 50cm GUs (e.g. H16-1, H16-2 etc.). A total of nine minor GUs 
from four major GUs (i.e. H15, H16, 115 and 116) was excavated 
to produce a 1.5m x 1.5m pit (Figure 5.3). 
The site was excavated on two separate occasions. As a 
result of the significant findings in an initial pit (GUs H16-3 
and H16-4), a subsequent, more extensive pit was excavated. 
All GUs were control excavated using one or multiple 'bucket' 
Excavation Units (XU) (see Johnson 1979). The major exception 
was GUs 115-4, H15-2 and H15-4 where the large volume of 
culturally sterile overburden was removed and discarded in bulk. 
The pit was dug to a maximum depth of 2.76m (GUI16-4) and a 
total of 296 XUs representing 4519.3kg of material was 
excavated. Following the pattern for all excavated sites in this 
thesis, sediments were sieved through 3mm mesh. Data recordings 
for each XU are presented in Appendix A (Tables A.l to A.10). 
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Inset: excavation grid units 
H5-4 
H15-2 
HI 5-4 
l t6-3 
H16-1 
H16-3 
116-4 
H16-2 
HI 6-4 
TEEWAH BEACH 
SITE 26 
car wrecKage 
casuarina tree 
ercKJing shell 
Cross-section A-B 
Figure 5.3. Site plan of Teewah Beach Site 26. 
Stratigraphy 
Three major Stratigraphic Units (SU) were identified (Figure 
5.4). SDl extends from the surface down to a depth of ca. 25cm. 
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TEEWAH BEACH SITE 26 
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Figure 5.4. Stratigraphic section for 
Teewah Beach Site 26. 
It exhibits fibrous roots and fragmentary plant matter with a pH 
of 6.0. The loose sediment grades from light brownish gray 
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(lOYR-6/2) sand to pale brown (lOYR-6/3) sand with depth. SU2 is 
some 110-120cm thick with a maximum depth of ca. 145cm and pH 
values ranging from 7.0-8.0. The upper ca. 60cm of the unit 
(SU2a) consists of loose very pale brown (lOYR-7/3) to light 
yellowish brown (lOYR-6/4) sand. The ca. 35-50cm section below 
this sub-unit (i.e. SU2b) mostly consists of very pale brown 
(lOYR-7/3) sand with a number of subtle gray colour laminations. 
The lower ca. 10cm of the unit exhibits a more homogeneous light 
brownish gray (lOYR-6/2) sandy 'transition' matrix with a few 
fragments of shell (SU2c). 
SU3 extends from ca. 140cm below the surface for some 140cm 
to the base of the pit. The upper ca. 40-50cm of this unit 
consists of relatively compacted gray (lOYR-5/1) sand with pH 
values ranging from 7.0 to 8.0. It represents the shell midden 
zone containing essentially all of the faunal remains recovered 
from the site and a large number of stone artefacts. Moving 
deeper, the unit grades to light brownish gray (lOYR-6/2) sand 
for another 30-40cm. Stone artefacts are found throughout and pH 
values remain constant at 7.0 to 8.0. The bottom 40cm of the pit 
(116-4) consists of culturally sterile very light gray (lOYR-7/2) 
sand with a pH of 7.0. 
Dating 
Five radiocarbon samples were obtained from SU3 to determine 
the antiquity of cultural remains. All samples were high quality 
wood charcoal and analysed by Beta Analytic Inc. Resultant ages 
were calibrated into years BP using the CALIB (Rev. 2.0) computer 
program (Struiver and Reimer 1986) (Table 5.2). 
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Table 5.2. Radiocarbon dates for Teewah Beach Site 26, 
Lab. No. GU/XU Depth C-14 Cal. Cal. 
below age age age 
surface (yrs bp) (yrs BP) (2 sigmas) 
(cm) 
Beta-30401 H15-4/3 146-150 340+70 316* 510-0 
Beta-25511 H16-3/19-20 173-177 950+100 860*^  1052-670 
H16-4/19-20 
Beta-30399 116-3/23 181-185 1070+70 955 1168-790 
116-4/23 
H16-1/24 
Beta-30400 H16-1/27-28 190-195 3140il00 3360 3566-3004 
H16-2/28 
116-3/26 
Beta-25512 H16-3/27 199-206 4780+80 5531^ 5720-5299 
* = surface level (mean of all surface elevations) is ca. 176cm 
below survey level reading. 
# = one of three calibrated dates (421, 394, 316) 
Q = one of five calibrated dates (906, 860, 828, 811, 798) 
$ = one of three calibrated dates (5560, 5531, 5472) 
NB. Calibrated dates chosen represent those closest to the 
midpoint of the 2 sigma calibrated age range. 
The date of 316 BP for the top of the midden can be 
associated with the termination of major cultural discard at the 
site (Figure 5,5). In contrast, the area immediately above and 
below the base of the midden yielded dates of 860 BP and 955 BP 
respectively. A near-basal date of 5531 BP unambiguously 
represents the commencement of cultural discard at the site 
(Figure 5.5), 
Cultural remains 
Recovered cultural remains included shellfish shell, fish 
bones, stone artefacts and charcoal. For the purposes of 
analysis, finds from each XU were placed into 5cm-depth units 
(Figure 5.5). This collapsing of data for the entire pit ensured 
adequate samples of finds for each depth (analytical) unit and 
provided a clearer insight into vertical (chronological) change 
at the site. 
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Shellfish remains 
A total MNI (based on MNI/XU) of 2679 shellfish weighing 
22,460.9g was recovered from the excavation. By far the most 
numerous species was pipi (Donax deltoides) (n=2669), with the 
remainder consisting of sand snail (Polinices incei) (n=9) and 
cockle (Anadara trapezia) (n=l). Both pipi and sand snail are 
found today in the sandy inter-tidal zone adjacent to the site, 
while the nearest habitat for cockles (estuarine) is some 3-4km 
away along the lower reaches of the Noosa River. It is clear 
that shellfishing activities represented at the site were focused 
upon pipis from the adjacent beach. I believe the small 
representation of cockles is simply a function of source 
distance, while the minor occurrence of sand snails reflects 
both their lower abundance and smaller size compared to pipis. 
Vertical shell weight differences clearly demonstrate the 
discreteness of the midden zone (Figure 5.5). It is doubtful 
that such a pattern results solely from vertical differences in 
preservation for three reasons. First, the lack of a major 
depth-decay profile for shell through the deposit and the high ph 
values (i,e. 7.0-8.0) obtained for SU3. Second, few vertical 
differences were observed in the preservational state of shells 
through the midden. Third, dates immediately above (860 BP) and 
below (955 BP) the midden base are nearly contemporaneous, 
documenting the lack of an occupational hiatus. Such patterns 
support the view that the sudden appearance of shell in the 
sequence truly documents the introduction of major shellfishing 
activities at the site approximately 900 years ago. 
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Vertebrate remains 
A total of 1.73g of bone was recovered from the pit. All of 
it was recovered from within the shell deposit (Figure 5.5), 
with the bulk (80.9%) occurring in the densest zone of shell 
(i.e. 150-155cm below the surface). Nearly all remains consist 
of non-diagnostic fragments of fish bone, the only identifiable 
elements being four posterior molars of tarwhine (Rhabdosarqus 
sarba). As each tarwhine exhibit four posterior molars, only 
one MNI is yielded for these remains. 
Tarwhine may be found in a variety of aquatic contexts, from 
estuarine creeks to surf beaches (Grant 1982:417). It is 
probable that the tarwhine represented at the site was obtained 
from the adjacent sea. 
It is doubtful that the concentration of fish bones in only 
one layer of the midden is due to differential preservation. 
Dense shell zones with comparable preservational qualities are 
found below this level, indicating that the bone concentration is 
a result of differential discard behaviour. Fishing is clearly 
only a minor activity represented at the site. From the food 
remains recovered it is apparent that the bulk of animal calories 
consumed at the site were derived from shellfish. 
Stone artefacts 
A total of 1065 stone artefacts weighing 1716.62g was 
excavated. Artefact types included complete flakes (n=191, 
17.9%), broken flakes and flaked pieces (n=739, 69.4%), 
retouched flakes (n=2, 0.2%), cores (n=2, 0.2%) and manuports 
(n=131, 12.3%) (see Hiscock 1984:129 for definitions). Arkose 
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(feldspathic sandstone) was the dominant raw material both 
numerically (66.0%) and by weight (66.7%) (Table 5.3). Silcrete 
was the next most numerous followed by smaller amounts of quartz 
and 'other' sandstone. 
Table 5.3. Teewah Beach Site 26 - stone artefact 
raw material numbers and weights. 
Raw material n % wt (g) % 
arkose (feldspathic 
sandstone) 703 66.0 1145.80 66.7 
sandstone (other) 39 3.7 285.41 16.6 
silcrete 233 21.9 276.56 16.1 
quartz 37 3»5 5.19 0.3 
other 53 5.0 3.66 0.2 
Totals: 1065 100 1716.62 100 
Significant chronological changes were observed in raw 
material use at the site (Figure 5.5). Arkose dominated the 
stone artefact assemblage for all levels of the site over the 
entire ca. 5500 years of occupation. The only exception was in 
the level dated to 3360 BP (190-195cm) where silcrete represented 
59.5% (by weight) of stone. Both this level and the level 
immediately below (195-200cm) represent a marked increase in the 
relative use of silcrete at the site, exhibiting over 90% of all 
silcrete recovered. After 3360 BP the relative use of silcrete 
suddenly declines, and the ratio of arkose to silcrete (by 
weight) changes from approximately 2:1 (ca. 3400-5500 BP) to 30:1 
(3400-300 BP), In contrast to both arkose and silcrete, little 
chronological change was observed in the relative use of quartz. 
The only formal implement types at the site were bevel-edged 
artefacts and grindstones. Bevel-edged artefacts were recovered 
in the form of five flakes (bevel flakes) and two cores (bevel-
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cm 
Figure 5.6. Bevel-edged tools from Teewah Beach Site 26 
(A: GUH15-4:XU16, B: GUH16-1:XU30) 
(bevels denoted by dark shading). 
edged tools). The first bevel-edged tool was recovered at a 
depth of ca. 183cm (GUH15-4:XU16) immediately beneath the main 
midden deposit dated to 955 BP. It is made from arkose, weighs 
191.Og and consists of the broken end portion of a tool 
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exhibiting three bevels. The bevels range in length from 35mm to 
38mm and in width from 2mm to 5mm (Figure 5.6a). The second 
bevel-edge tool fragment (wt=46.7g) was recovered at a depth of 
ca, 199cm (GUH16-1:XU30) near the base of the cultural deposit 
immediately above the level dated to 5531 BP. Thus, it is 
probable that this artefact has an antiquity in the vicinity of 
4000-5000 years BP. The arkose artefact exhibits the central 
section of a single bevelled edge measuring 38mm in length with a 
maximum width of 4mm (Figure 5.6b). 
Figure 5.7 Bevel flakes from Teewah Beach Site 26 
(A: GUI16-3:XU26/1, B: GUI15-4:XU15/4, 
C: GUI16-3:XU22/2) (bevels denoted by 
dark shading). 
The five bevel flakes have platforms exhibiting remnants of 
bevelled edges indicating that they derive from a bevel-edged 
107 
tool (McNiven in press a). In all cases, the bevel is 
truncated by the ventral surface of the flake, indicating that 
it occurred prior to flake detachment (Figure 5.7). The flakes 
were made from both arkose (n=4) and silcrete (n=l) and ranged in 
weight from 0.07g to 6.54g. They were vertically distributed 
throughout most of the cultural deposit, from the middle of the 
midden (ca. 170cm) to near the base of the cultural deposit at 
the level where the second bevel-edged tool was recovered (ca. 
200cm). 
The first of the two grindstones was recovered in the upper 
half of the midden at a depth of ca. 152cm (GUI16-4:XU10) and has 
a probable antiquity of some 400-500 years BP. It consists of a 
fragment of fossiliferous sandstone measuring 111mm x 89mm x 30mm 
with a weight of 267.4g. The artefact exhibits a small (ca. 2cm 
X 3cm) convex ground surface located towards the middle of one 
side. The second grindstone came from the base of the cultural 
deposit (GUI16-3:XU30) at a depth of ca. 202cm in the level dated 
to 5531 BP. The implement is made from arkose, measures 131mm x 
95mm x 24mm and weighs 315.7g (Figure 5.8). Areas of grinding 
are found on both sides of the artefact. The first ground area 
measures some 7cm x 9cm, is slightly convex in section and has 
an extremely smooth and glossed surface. The second on the 
opposite side of the artefact, is much smaller and measures only 
some 2cm x 3cm in area. It is similarly convex in section, with 
a smooth and slightly glossed surface. The periphery of the 
artefact exhibits multiple snap fractures with possible flaking 
in some areas. One section of edge fracturing has truncated both 
ground surfaces. 
While the function(s) of these grindstones and bevel-edged 
108 
artefacts is unknown, recent use-wear and residue analyses of 
bevel-edged tools from southeast Queensland strongly support the 
hypothesis that these implements were used for plant food 
preparation, especially fern roots (e.g. Gillieson and Hall 
1982, Hall, Higgins and Fullagar 1989, Higgins 1988). 
Similarly, the non-ochred, glossed surface on the second 
grinding stone is consistent with use-wear patterns found on 
plant food processors from other parts of Australia (e.g. Smith 
1986, 1988 - see also Kamminga 1982). 
cm 
Figure 5.8. Grindstone from Teewah Beach Site 26 
(GUI16-3:XU30). 
109 
TEEWAH BEACH SITE 18 
The site 
Teewah Beach Site 18 is located 21km south of Double Island 
Point. It is elevated some 18m above the beach and exposed along 
the top of a large truncated sand dune facing the sea. Although 
the site extends for 27m along the erosion face, its width was 
not determined due to visibility restrictions (Figure 5.9). 
Vegetation at the site consists of tall shrubland and heathland. 
Common species include banksia, casuarina and pandanus. 
Excavation and stratigraphy 
Three contiguous 50cm x 50cm Squares (SQs A, B and C) 
forming an L-shaped pit were located above the thickest exposure 
of in-situ shell to obtain an adequate sample of cultural remains 
for analysis (Figure 5.9). The pit was excavated to a maximum 
depth of 53cm and a total of 35 XUs representing 501.2kg of 
material was removed. Data recordings for XUs from Square B are 
presented in Appendix A (Table A.11). No chronometric dates were 
obtained from the site. 
Five Stratigraphic Units (SU) were identified (Figure 5.10). 
SUl consists of relatively loose, dark gray (lOyR-4/1) sand with 
a pH of 5.5. It extends from the surface over most of the pit 
down to a maximum depth of 14cm in SQB. SU2 also extends from 
the surface (SQC), where it continues beneath SUl across the 
pit. It ranges in depth from 33cm on the west side of SQC to 4cm 
along the eastern section of SQs A and B and contains the bulk of 
cultural remains recovered from the pit. The sandy matrix is 
very dark grayish brown (lOYR-3/2) with pH values ranging from 
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Figure 5.9. Site plan of Teewah Beach Site 18. 
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5.0 to 7.0. The unit was sub-divided into a shell rich (SU2a) 
and a shell poor zone (SD2b). SU3 is a mottled version of SUl 
some 10cm thick located beneath most of SU2. SU4 consists of 
brown-dark brown (lOYR-4/3) sand with a pH of 6.0. It is located 
beneath SU3 and the eastern portion of SU2, and averages some 
15-20cm in thickness extending across the base of SQC. SD5 is 
located beneath SU4 and the east section of SU2. It ranges in 
depth from 4m to 51cm below the surface and extends across the 
base of SQs A and B. The unit consists of consolidated dark 
yellowish brown (lOYR-3/4) humate with a pH of 7.5. 
TEEWAH BEACH SITE 18 
Stratigraphic section 
North 
Figure 5.10, Stratigraphic section for Teewah Beach 
Site 18 
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Cultural remains 
Recovered cultural remains include charcoal, shellfish shell 
and stone artefacts (Figure 5.11). Due to time restrictions, 
only the finds from SQB were analysed in detail. 
g/lOkgof deooait 
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Figure 5.11. Vertical distribution of excavated finds from 
SQB, Teewah Beach Site 18. 
Shellfish remains 
A total MNI (based on MNI/XU) of 1122 pipis (Donax deltoides) 
weighing 4488.3g was recovered from SQB. It is unknown whether 
differential preservation accounts for the absence of vertebrate 
remains (especially fish bone). While a shell matrix comparable 
to Site 26 exists, ph values for most of the midden were a low 
5.0. Irrespective of the status of vertebrate fauna in the 
dietary assemblage, the excavations document the existence of a 
highly specialized shellfish (i.e pipi) procurement strategy. 
Stone artefacts 
While no stone artefacts were recovered from the pit, two 
arkose flakes (Artefacts 1 and 2 ) , a single andesite flake 
(Artefact 3) and a single silcrete retouched flake (Artefact 4) 
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weighing 7.11g, 13.11g, 18.04g and 8.33g respectively were 
recovered from the erosion face. Artefacts 2 and 4 are bevel 
flakes deriving from a bevel-edged tool, with characteristic 
use-wear on the platform and dorsal surface. No other formal 
implement types were recovered from the site. 
TEEWAH BEACH SITE 5D 
The site 
Teewah Beach Site 5d is a relatively large shell midden 
eroding from truncated sand dunes located 13km south of Double 
Island Point. It forms part of a larger shell midden complex 
(Sites 5a to 5d) extending for some 220m along the dune (Figure 
5.12). The site is 80m in length and consists of a discontinuous 
layer of shell elevated approximately 7m above the beach (Figure 
5.13, Plate 5.2). Vegetation at the site consists of tall 
shrubland and open tussock grassland. Common species include 
banksia, casuarina and pandanus. 
Excavation and stratigraphy 
A small 3m x 2.5m alphanumeric grid consisting of 50cm x 50cm 
GUs was established over the thickest exposure of shell (Figure 
5.14, Plate 5.2 middle). A test pit (GUs Dl and El) was 
excavated to a maximum depth of 85cm employing 23 XUs totalling 
663.4kg of material. To augment the sample of finds, GUs D3, 
E3, E4, F4, E5 and F5 on the adjacent erosion face were also 
excavated using a single XU down to a maximum depth of 10cm. The 
erosion face was then sectioned down to a maximum depth of 88cm. 
Data recordings for each XU are presented in Appendix A (Tables 
A.12 and A.13). 
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Figure 5.13. Site plan of Teewah Beach Site 5d. 
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iMr'J-
Plate 5.2. Views of Teewah Beach Site 5d (top: looking 
northeast from site with test pit in foreground, 
middle: close-up of shell concentration prior to 
excavation, bottom: looking northwest across 
excavation area). 
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Teewah Beach Site 5d. 
Three Stratigraphic Units (SU) were identified in the test 
pit (Figure 5.15). SUl consists of loose sand grading from brown 
(lOyR-5/3) to dark brown (lOYR-4/3) with depth. It extends from 
the surface down to a depth of some 40cm. The lower 10cm of this 
unit exhibited the bulk of cultural remains (i.e. shell) 
recovered from the pit. SU2 is approximately 20cm thick and 
consists of yellow-brown sand (lOYR-5/4) grading to brown sand 
(lOyR-5/3) with depth. The upper half of this unit exhibits a 
few shell fragments. SU3 consists of light yellowish-brown 
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(lOYR-6/4) sand and no in-situ cultural remains. It extends from 
the bottom of SU2 at least to the base of the pit. Preservation 
conditions at the site were generally poor, with pH values 
ranging from 4.5 to 5.5. 
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Figure 5.15. Stratigraphic sections for Teewah Beach 
Site 5d. 
No distinct stratigraphic changes were observed on the 
sectioned erosion face (Figure 5.15). The section generally 
mirrored the test pit sediments however, with the bulk of shell 
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at a depth of 30-40cm towards the base of the darker brown sand. 
The bulk (93.3% by weight) of shell from the test pit came 
from XUs 8 to 12 located at a depth of 28-38cm (Figure 5.16). 
This shell layer appears to be continuous with the shell layer 
observed on the adjacent erosion face. 
Dating 
A 47.Og sample of pipi shell was submitted to Beta Analytic 
Inc. through the NWG Macintosh Centre for Quaternary Dating, 
University of Sydney, for radiocarbon age determination. The 
sample was obtained from the test pit in GUE1:XU12 to date the 
base of the major shell layer. A radiocarbon age of 100.1 ^ 0.9% 
bp (Beta-19422) was obtained producing a calibrated age of modern 
(i.e. 19th century). 
Shellfish remains 
The only identifiable faunal remains excavated from the site 
were 687.6g of pipis (Donax deltoides) representing a total MNI 
(based on MNI/XU) of 559 shells (Table 5.4). A comparison of MNI 
figures between the test pit and erosion face highlights spatial 
variations in the density of shell across the midden. 
Table 5.4. Teewah Beach site 5d - pipi MNI 
for excavated Grid Units. 
Grid Units 
Test Pit Erosion Face 
Dl El D3 E3 E4 E5 F4/F5 
MNI: 80 38 9 116 107 92 117 
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Figure 5.17. Bevel-edged artefacts from Teewah Beach 
Site 5d (A: bevel-edged tool, B: bevel 
flake) (bevels denoted by dark shading) 
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stone artefacts 
Five stone artefacts were recovered from the site. Two tiny 
flaked artefacts came from the test pit (GUEl). They are an 
andesite flaked • piece (0.03g) from XU14 and a white silcrete 
flake (0.07g) from XU21. A very small (0.03g) andesite flake was 
also recovered from GUE4 (erosion face). 
A large (11.3g) arkose bevel flake and a silcrete bevel-edged 
tool (512.7g) were found in the immediate vicinity of the grid 
system. The bevel-edged tool exhibits a 109mm-long bevelled 
edge with a maximum width of 2mm (Figure 5.17a). The bevel flake 
exhibits characteristic use-wear across the platform continuing 
down onto the dorsal surface (Figure 5.17b). 
FRESHWATER CREEK SITE 
The site 
Freshwater Creek Site is located 8.5km south of Double 
Island Point and approximately 30m inland (west) from the beach 
(Figure 5.18). It consists of a deflated stone artefact and 
shell scatter measuring some 16m x 4m in area within a semi-
active dune less than 3m a.s.l. Most cultural remains rest on 
top of a linear exposure of cemented sands. The site is covered 
sparsely by sand spinifex grass (Spinifex hirsutus ) and 
surrounded by casuarina shrubland. 
Excavation and stratigraphy 
Seven contiguous 50cm x 50cm GUs were established over the 
main concentration of stone artefacts and shells (Figure 5.18). 
Each GU was excavated down some 5-lOcm to the cemented sand 
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substrate using a single XU. The bulk of cultural remains were 
recovered within a matrix of loose sand and no chronometric dates 
were obtained from the site. 
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Figure 5.18. Site plan of Freshwater Creek Site, 
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shellfish remains 
Some 33.6g of pipis (Donax deltoides) representing a total 
MNI (based on MNI/GU) of seven shells were excavated (Table 5.5). 
A small (0.3g) unidentifiable fragment of gastropod shell was 
also recovered from GU4. 
Table 5.5. Shell and stone artefact 
data for Freshwater Creek Site. 
GU shell pipi stone artefacts 
wt.(g) MNI n wt. 
1 
2 
3 
4 
5 
6 
7 
Totals: 
10.1 
6.9 
12.2 
4.4 
0.1 
0.1 
0.1 
33.9 
1 
1 
4 
1 
0 
0 
0 
7 
96 
42 
69 
32 
11 
29 
20 
299 
59.19 
31.18 
63.20 
37.64 
62.78 
42.83 
43.39 
340.21 
Table 5.6. Freshwater Creek Site - stone artefact 
raw material numbers and weights. 
Raw material 
andesite 
quartz 
silcrete 
basalt 
arkose 
chalcedony 
other 
Totals: 
n 
221 
33 
27 
9 
4 
1 
4 
299 
% 
73.9 
11.0 
9.0 
3.0 
1.3 
0.3 
1.3 
100 
wt (g) 
276.02 
10.74 
20.27 
3.85 
21.37 
0.23 
7.73 
340.21 
% 
81.1 
3.1 
6.0 
1.1 
6.3 
0.1 
2.3 
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Stone artefacts 
A total of 299 stone artefacts weighing 340.21g with an 
2 
average density of 170.8 artefacts/m was excavated (Table 5.5). 
Artefact types included complete flakes (n=90, 30.1%), broken 
flakes and flaked pieces (n=200, 66.9%), retouched flakes (n=l. 
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0.3%), cores (n=l, 0.3%) and manuports (n=7, 2.3%). The 
majority of artefacts were manufactured from andesite, with the 
remainder represented by quartz, silcrete, arkose, basalt and 
chalcedony (Table 5.6). No formal implement types were 
recovered. 
LEISHA TRACK SITE 93 
The site 
Leisha Track Site 93 is located 2.51cm south of Double Island 
Point immediately west of the beach (Figure 5.19). It consists of 
a deflated stone artefact and shell scatter measuring some 15m x 
10m in area within a mobile dune blowout less than 3m a.s.l. 
Similar sites (Sites 92 and 94) are found immediately to the 
north and south respectively (Figure 5.19). The blowouts have a 
sparse covering of sand spinifex grass and are flanked by 
casuarina shrubland. 
Excavation and stratigraphy 
A small 3m x 7m alphanumeric grid consisting of Im x Im GUs 
was established over the main concentration of stone artefacts 
and shells (Figure 5.19). All cultural materials within each GU 
were recovered employing single XUs with a maximum depth of 5cm. 
No stratification was observed in the loose sand. Data 
recordings for each XU are presented in Appendix A (Table A.14). 
No chronometric dates were obtained from the site. 
Shellfish remains 
The only faunal remains excavated were 307.3g of shellfish. 
These were represented by a total MNI (based on MNI/GU) of 47 
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LEISHA TRACK SITES 
T e e w a In B e a c h 
I N S E T : Site 93 excavation grid 
1 2 3 4 5 6 7 
f o r e d u n e s 
Figure 5.19. Site plan of Leisha Track Sites 
92, 93 and 94. 
pipis (Donax deltoides) and 16 thaids (Thais orbita). While 
pipis were probably obtained from Teewah Beach, the nearest 
potential source of thaids is intertidal rock platforms at Double 
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Island Point. The simplest explanation for differences in the 
relative proportion of the two shellfish types is proximity to 
nearest potential source. 
fu-
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F i g u r e 5 . 2 0 . Distribution of shells and 
stone artefacts across 
excavation grid at Leisha 
Track Site 93. 
Pipis and thaids are biased to the northern and southern 
parts of the site respectively (Figure 5.20). At present, it is 
unknown if both shell types were discarded contemporaneously. 
128 
Future seasonality studies of the shells may provide some 
insights into this interesting question (see Godfrey 1988, 
Luebbers 1978). 
Stone artefacts 
A total of 223 stone artefacts weighing 2256.84g with a mean 
2 density of 10.6 artefacts/m was excavated. Artefact types 
included complete flakes (n=21, 9.4%), broken flakes and flaked 
pieces (n=192, 86.1%), retouched flakes (n=4, 1.8%), cores 
(n=4, 1.8%) and manuports (n=2, 0.9%). Most artefacts are 
andesite, with the remainder quartz, silcrete, basalt and 
sandstone (non-arkose) (Table 5.7). 
Table 5.7. Leisha Track Site 93 - stone artefact 
raw material numbers and weights. 
Raw material n % wt (g) % 
andesite 210 94.2 2205.60 97.7 
quartz 6 2.7 0.52 0.1 
silcrete 5 2.2 1.83 0.1 
basalt 1 0.5 48.81 2.2 
sandstone 1 0.5 0.08 0.1 
Totals: 223 100 2256.84 100 
A silcrete bevel flake was recovered from GUAl (Figure 5.21). 
This artefact is the only evidence of a formal implement type 
(i.e. bevel-edged tool) at the site. On Site 92 located some 30m 
north however, a large (348.0g) unifacially flaked andesite 
cobble exhibiting major use-wear and fibrous plant residue along 
the flaked edge was recovered. 
The concentration of stone artefacts across the northern part 
of the site appears to represent a focus of stone knapping 
activities (Figure 5.20). It is tempting to speculate that the 
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genera l s p a t i a l concurrence of major s tone a r t e f a c t and p i p i 
d i s c a r d a t t h e s i t e r e f l e c t s some form of t e c h n o - d i e t a r y 
s p e c i a l i z a t i o n . Fur the r i n s i g h t i n t o t h i s problem w i l l depend 
upon w h e t h e r g e o m o r p h o l o g i c a l and s e a s o n a l i t y s t u d i e s can 
demonstrate t h a t a l l c u l t u r a l remains a t t h e s i t e were d i sca rded 
s y n c h r o n i c a l l y . 
Figure 5.21. Bevel flake from Leisha Track Site 93 
(bevel denoted by dark shading). 
DOUBLE ISLAND POINT SITE 1 
The site 
Double Island Point Site 1 is located 0.5km south of Double 
Island Point in a large and highly active sandblow. It mostly 
consists of a discontinuous shell and stone stone artefact 
scatter distributed over an area of at least 100m x 200m (Figure 
5.22, Plate 5.3). The site has a sparse covering of sand 
spinifex grass with casuarina and banksia woodland occurring 
around the peripheries. 
Excavation and stratigraphy 
Excavations were undertaken at two areas exhibiting high 
concentrations of cultural remains. Excavation area 1 consisted 
130 
of four collection circles (Cl, C2, C3 and C4) with diameters 
of 226cm (area=4 m ) located along a transect oriented 290° from 
a vehicular barrier stump (Figure 5.22). The centres of the four 
circles were placed Bra apart. All cultural materials within each 
circle were recovered employing single XUs with maximum depths of 
5cm. No stratification was observed in the loose sandy matrix. 
DOUBLE ISLAND POINT 
Site 1 
T e e w a h 
B e a c h 
casuarina-
banksia 
woodland 
'^Excavation 
area 2 
Figure 5 .22 . S i t e p lan of Double I s l and Poin t S i t e 1. 
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bottom: close-up of Excavation area 2 
showing high density of shell and stone 
artefacts). 
132 
Excavation area 2 was established for the recovery of Double 
Island Point Aboriginal Burials 1 and 2(McNiven in press b) (Fig. 
5.22). An alphanumeric grid measuring 2m x 2m with 50cm x 50cm 
GUs was established over Burial 2, and a large sample of stone 
artefacts and faunal remains was recovered for analysis using 
single XUs with a maximum depth of 5cm. No stratification was 
observed during these surface excavations. The loose matrix 
simply consisted of siliceous sand with no soil development. 
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Figure 5.23. Excavation area 2 at Double Island Point 
Site 1. 
A systematic series of 19 small test pits was excavated 
adjacent to the burial grid to assess the potential for further 
burials. Most were spaced 3m apart along four transects 
established at 2m intervals (Figure 5.23). All test pits 
measured 30cm x 30cm in area and were excavated down some 80cm 
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using a single XU. Multiple XUs were employed for test pits T2/3 
(Transect 2/test pit 3) and T3/3 due to the existence of 
significant in-situ shell midden deposits. 
Test pit T2/3 was excavated down to a maximum depth of 73cm 
employing 10 XUs totalling 111.3kg of material. Two 
Stratigraphic Units (SU) were identified (Figure 5.24). SUl 
extends from the surface down to a depth of some 55cm. It has a 
ph of 7.0 to 7.5 and grades from loose, grayish brown (lOYR-5/2) 
to light brownish gray (lOYR-6/2) sand with depth. The upper 
40cm of this unit exhibited the bulk of cultural remains 
recovered. SU2 extends from the base of SUl to the base of the 
pit and consists of loose, very pale brown (lOYR-7/4) sand. 
Test pit T3/3 was excavated down to a maximum depth of 84cm 
employing 10 XUs totalling 137.6kg of material. Once again, 
two SUs were identified (Figure 5.24). SOI extends from the 
surface down to a maximum depth of 6cm. It consists of a recent 
aeolian deposit of sand deriving from east of the midden deposit. 
S02 makes up the remainder of the pit and largely consists of 
loose, grayish brown (lOYR-5/2) sand. The bulk of cultural 
remains in the pit were recovered from this unit in XUs 5 and 6 
at a depth of some 38-54cm below the surface (Figure 5.25). This 
cultural layer appears to be continuous with the major cultural 
layer observed in the upper half of test pit T2/3. Data 
recordings for all XUs are presented in Appendix A (Tables A. 15 
to A.18). 
Dating 
A 8.48g sample of good quality wood charcoal was submitted to 
Beta Analytic Inc. for radiocarbon age determination. It was 
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DOUBLE ISLAND POINT SITE 1 
EXCAVATION AREA 2 
Stratigraphic Sections 
T2/3 south 
• charcoal 
^ shell 
loose grayish 
Ixown sand 
loose very pale 
brown sand 
T3/3 
Figure 5.24. Stratigraphic sections for Double 
Island Point Site 1. 
135 
<u c 
o 
*^ lf> 
(fl 
o (0 
OJ 
XL 
CO 
04 
d 
i - O 
. C M 
CO 
.00 
CM 
_ -« t 
'^CM 
_o 
' ^ C M 
.CO 
.CM 
- C O 
- • t 
l - O 
\ 
EH 
-P 
• r ) 
a 
• P 
CO 
0) 
o 
V4 
>4H 
cn 
T3 
C 
•^  
MH 
T l (U 
•P 
ttJ 
> 
O 
X 
(1) . 
MH 
0 
C 
0 
•r4 
-P 
3 
•^^ 
u 
-p 
CD 
• H 
T l 
Q) 
- P 
•A 
CO 
•P 
C 
•H 
0 
P4 
T ) 
C (0 
r i o 
CO 
o 
o 
CO 
o 
-co 
- C M 
• - o D l i - ' c M ' c o ' - < r ' i n ' < o ' i ^ ' c o ' o > ' o 
(0 
u 0) 
•rH rH 
•P XI 
3 
0 
Q 
in 
cs 
0) 
3 
•A 
o 
136 
obtained from test pit T3/3:XU6 and was aimed at providing 
insight into the antiquity of the midden (Figure 5.25). A 
radiocarbon age of 160+.bp (Beta-34059) was obtained producing a 
calibrated date of 211BP (Table 5.8). 
Table 5.8. Radiocarbon date for Double Island Point Site 1. 
Lab. No. Pit XU Depth C-14 Cal. Cal. 
below age age age 
surface (yrs bp) (yrs BP) (2 sigmas) 
(cm) 
Beta-34059 T3/3 i 47-54 160+90 211* 435-0 
* = one of five calibrated dates (272, 211, 146, 12, 0) 
NB. Calibrated dates chosen represent those closest to the 
midpoint of the 2 sigma calibrated age range. 
Shellfish remains 
Only faunal remains recovered from Excavation area 2 were 
considered to be representative of Aboriginal shellfishing 
activities. Those recovered from Excavation area 1 exhibited a 
number of fresh-looking cockle (Anadara trapezia) and oyster 
(Ostrea cf. eucullata, Ostrea bresia) shells suggestive of a 
recent origin by episodic wave surges. This inference is 
supported by pumice deposits in the area. 
Some 782.8g of shellfish remains representing a total MNI 
(based on MNI/XU) of 80 pipis (Donax deltoides), 67 thaids 
(Thais orbita), 7 club whelks (Pyrazus ebeninus), 1 triton 
(Cabestana spenqleri), 1 turban (Turbo imperialis) and 1 nerite 
(Nerita balteata) was recovered from the Burial 2 grid and test 
pits T2/3 and T3/3. Pipis could have been obtained from either 
Teewah Beach or Rainbow Beach located immediately to the east and 
west of the site respectively. In contrast, the nearest 
potential source of thaids, tritons, turbans and nerites is 
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inter-tidal rock platforms at Double Island Point. 
The closest major source of club whelks is the mangrove 
swamps and mud flats of Tin Can Bay located some 12km to the 
west (see McNiven 1985:31). In recent years however, a small 
number of club whelk colonies have become established around a 
series of large tidal lagoons on Rainbow Beach located 
immediately west of the site (personal observation). It is 
probable that similar episodic events occurred in the past, thus 
providing a potential source for the club whelks recovered from 
the site. 
The small difference in the relative proportion of beach 
(n=87) and rock platform (n= 70) shell species at the site can 
simply be explained as a function of source proximity (i.e. 100m 
and 500m respectively). At present, the reason(s) for the large 
variations in the relative proportion of the four rock platform 
shell species remains unknown. Such patterns may reflect a 
variety of selection criteria, including differences in relative 
abundance, accessibility, size, taste etc. No faunal remains 
recovered are interpreted as grave goods (McNiven in press b). 
Fish remains 
Some 0.31g of vertebrate remains were recovered from the 
Burial 2 grid and test pits T2/3 and T3/3. The only diagnostic 
bones were four posterior molars of tarwhine (Rhabdosarqus sarba) 
recovered from Burial 2 GUs A3, B2 and Dl , and test pit 
T3/3:XU5 representing a total MNI of one fish. 
The tarwhine could have easily been obtained from the sea off 
either of the adjacent surf beaches or from around the rocks at 
Double Island Point. Irrespective of the source, it is clear 
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that fishing is only a very minor activity represented at the 
site. From the excavated remains therefore, it is apparent that 
the bulk of animal calories consumed at the site were derived 
from shellfish. 
Stone artefacts 
A total of 1376 stone artefacts weighing 8529.06g was 
excavated from the site. Of these, 663 were recovered from 
Excavation area 1 and 713 came from Excavation area 2 (Burial 2 
grid and test pits). A further nine artefacts were surface 
collected as individual finds. 
The mean density of artefacts excavated from the Burial 2 
2 
grid (167.0 artefacts/m ) is over four times that recorded for 
2 
Excavation area 1 (41.4 artefacts/m ). In contrast, the mean 
weight of artefacts at Excavation area 1 (11.06g) is nearly 10 
times that recorded for Excavation area 2 (1.12g). 
Table 5.9. Double Island Point Site 1 (Excavation area 1) -
stone artefact raw material numbers and weights. 
Raw material n % wt (g) % 
andesite 593 89.4 7306.05 99.6 
quartz 42 6.3 2.22 <0.1 
chert 8 1.2 0.65 <0.1 
silcrete 7 1.1 0.67 <0.1 
basalt 6 0.9 10.25 0.1 
other 7 1.1 15.03 0.2 
Totals: 663 100 7334.87 100 
Andesite was the dominant raw material both numerically 
(89.4%) and especially by weight (99.6%) at Excavation area 1 
(Table 5.9). Quartz was the next most numerous, followed by 
smaller amounts of chert, silcrete and basalt. Andesite was the 
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only stone artefact raw material recorded at Excavation area 2. 
Artefact types at Excavation area 1 included complete flakes 
(n=48, 7.2%), broken flakes and flaked pieces (n=569, 85.8%), 
retouched flakes (n=4, 0.6%), cores (n=5, 0.8%) and manuports 
(n=37, 5.6%). A similar range was observed at Excavation area 2. 
The only formal implement types recovered from the site were 
five bevel-edged tools (Figure 5.26). They are made from 
andesite, silcrete and arkose, and range in weight from 176.9g 
to 541.4g (Table 5.10). The maximum length and width of bevelled 
edges is 54mm and 4mm respectively (Table 5.10). A single 
silcrete bevel flake (wt=0.18g) was recovered from Excavation 
area 1 (C2). 
Table 5.10. Bevel-edged tools from Double Island Point 
Site 1. 
artefact raw wt. max. bevel max. bevel 
no. material (g) length (mm) width (mm) 
1 
4 
1 
2 
4 
A number of l a r g e unmodified a n d e s i t e cobbles weighing up t o 
2.5kg f i s o l a t e d Find 5) were a l s o recovered . These manuports 
d e r i v e from Double I s l and Poin t where s i m i l a r cobbles can be 
found on t h e b e a c h . I t i s p r o b a b l e t h a t t h e s e a r t e f a c t s 
r e p r e s e n t raw m a t e r i a l s f o r s t o n e a r t e f a c t m a n u f a c t u r i n g 
a c t i v i t i e s . 
IFl 
IF6 
IF4 
IF8 
IF9 
andesite 
andesite 
silcrete 
silcrete 
arkose 
343.6 
334.0 
176.9 
455.9 
541.4 
47 
42 
27 
36 
54 
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Figure 5.26. Bevel-edged tools from Double Island 
Point Site 1 (A: IF4, B: IFl, C: IF9) 
(bevels denoted by dark shading). 
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DISCUSSION 
Chronology 
Excavation results from Teewah Beach Site 26 document 
Aboriginal occupation of the coast dating back to the mid-
Holocene (ca. 5500 BP) and the sudden appearance of shellfish 
remains ca. 900 BP. The late Holocene antiquity for the midden 
is consistent with recent dates obtained for other shell middens 
along the coast, supporting the view that most, if not all 
midden sites along Teewah Beach date to the last 1000 years. 
Shellfish and fish 
Faunal assemblages along Teewah Beach were dominated by 
shellfish remains with minor traces of fish bones. While poor 
preservation may account for the dearth of fish remains in some 
middens, results from Teewah Beach Site 26 clearly demonstrate 
that even with optimal perservation conditions, fish remains 
continue to be poorly represented. It would appear therefore, 
that fishing was only a very minor activity undertaken along 
Teewah Beach. 
The poor archaeological representation of fishing contrasts 
markedly with numerous historical accounts documenting 
unequivocally the practice of fishing by Aboriginal people at 
Cooloola (Chapter 4). Although none of these references make 
specific reference to fishing along Teewah Beach, bream fishing 
along Rainbow Beach on the other side of Double Island Point was 
documented by Graham (1836 cited in Dwyer and Buchanan 1986:29). 
Similarly, ocean beach fishing is documented for both Fraser 
Island (Devitt 1979, Lauer 1977) and Moreton Bay (Hall 1980, 
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Walters 1987) immediately to the north and south of Cooloola 
respectively. 
Historical information on fishing lends strong support to the 
proposition that in the recent prehistoric past, fishing was 
more significant along Teewah Beach than is documented in the 
archaeological record. I hypothesize therefore, that fish bones 
were generally discarded apart from shellfish remains, possibly 
in separate areas adjacent to shell middens and/or at separate 
sites during similar or different times of the year. In this 
connection, it is interesting to note that the specialized 
fishing camp which Graham describes along Rainbow Beach (1836 
cited in Dwyer and Buchanan 1986:29) would have survived only 
until the next high tide (cf. Anderson and Robins 1988, o'Conner 
1989). 
While the chances of specialized bone dumps surviving 
archaeologically are remote, a more fruitful approach would be 
the search for use-wear and residues associated with fish 
preparation on stone artefacts recovered along Teewah Beach (cf. 
Flenniken 1981, Fullagar 1986). Similarly, seasonality studies 
on both shellfish and fish remains in sites (e.g. Teewah Beach 
Site 26 and Double Island Point Site 1) may also allow insights 
into the temporal scheduling of shellfishing and fishing 
activities along the coast (see Godfrey 1988, Walters 1987). 
The absence of identifiable terrestrial animal remains in 
middens may similarly reflect taphonomic and/or differential 
discard patterns. However, considering the depauperate mammal 
resource base for the eastern part of the sandmass flanking 
Teewah Beach, a more plausible hypothesis is that procurement of 
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terrestrial animals was either inconsequential or non-existent. 
A variety of shellfish taxa was recovered from excavated 
sites including pipis, sand snails, thaids, club whelks, 
tritons, turbans and nerites. The only other shellfish type 
observed during the initial survey was two specimens of baler 
(Volutidae) shell at Site 31 (McNiven 1985:11). All shellfish 
could have been procured easily from the inter-tidal zone along 
Teewah Beach or around Double Island Point, or in the case of 
club whelks, the inter-tidal zone on the northern side of Double 
Island Point. The only exception is baler shells which generally 
live in sub-tidal sediments (Short and Potter 1987:84). Although 
it is possible that these shellfish were obtained through diving 
off the coast, a more plausible explanation is that the empty 
shells were simply picked up off the beach (cf. nautilus shell 
beach collection - Russell 1888:289). 
The relative proportion of differing shellfish taxa in 
middens along Teewah Beach reflects both the relative abundance 
of shellfish species and the proximity of shellfish sources to 
sites. For all sites, pipis dominate shellfish assemblages, 
reflecting the close proximity of large pipi colonies along the 
coast. Similarly, the change in the relative proportion of rock 
platform species in midden assemblages from 0% at Freshwater 
Creek Site, 25% at Leisha Track Site 93 to 49% at Double Island 
Point Site 1 located 8.5km, 2.5km and 0.5km from Double Island 
Point respectively, clearly demonstrates the relative effects of 
potential source distance upon procurement strategies. In 
contrast, the rare occurrence of sand snails and baler shells in 
sites appears to reflect the low abundance (and/or low 
accessibility in the case of baler shells) of these molluscs. 
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Insights into the nature of animal foods consumed prior to 
ca. 900 BP along Teewah Beach are limited by a lack of faunal 
remains. Despite these preservational problems, evidence from 
Teewah Beach Site 26 supports the view that major changes in 
subsistence have occurred. It was suggested that the sudden 
appearance of shellfish remains was a true reflection of the 
introduction of major shellfishing activities at the site 
commencing approximately 900 years BP. While it remains unknown 
what animal foods were consumed at the site prior to this time, 
I speculate that fishing may have been of equal or greater 
importance given the virtual absence of alternative terrestrial 
animal resources surrounding the site. Once again, this 
hypothesis may be tested by use-wear and residue analyses of 
stone artefacts. 
Midden size and distribution 
Larger midden sites tend to be found towards the southern and 
particularly the northern sections of Teewah Beach. It is 
probable that such patterning largely reflects differences in the 
relative intensity of shellfishing given that midden destructive 
agencies (e.g. soil acidity, dune weathering etc.) are 
reasonably uniform along the coast. Since shell middens are 
dominated by pipis, spatial variations in the amount of 
shellfishing may reflect differences in pipi productivity. 
Large colonies of pipis are scattered intermittently along 
much of Teewah Beach. Like pipis from other parts of eastern 
Australia, these colonies display a fair degree of local 
mobility in response to changes in sea currents, water salinity, 
sediment conditions etc. (see Luebbers 1978:51, 253-4, 341). 
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Given that no evidence exists concerning large-scale variations 
in the distribution of pipi colonies along Teewah Beach, I argue 
that larger shell middens located along the southern and northern 
sections of the coast reflect a disproportionate amount of 
shellfishing activity independent of shellfish productivity. 
The differing intensity of pipi exploitation along Teewah 
Beach may reflect the exploitation intensity of other coastal 
resources - namely pandanus and stone. In the case of the 
former, it is doubtful that any large-scale patterning would 
occur given that pandanus trees, like pipis, are distributed 
along most of Teewah Beach. In contrast, activities associated 
with the exploitation of stone were only identified at Double 
Island Point Site 1 located adjacent to the andesite source. 
Both resources can therefore be ruled out as general determinants 
of midden size along the coast. 
The failure of localized resources (e.g. pipis, pandanus and 
stone) to account for the relative intensity of shellfishing 
activities along Teewah Beach supports the view that non-local 
resources located inland may hold the answer. Further insights 
into this problem are presented in subsequent chapters. 
Stone artefact raw materials 
The large sample (n=2972) of stone artefacts recovered from 
excavated sites along Teewah Beach clearly document a number of 
important spatial and chronological changes in stone technology. 
This section summarizes some of the results, while a detailed 
discussion is presented in Chapter 11. 
The distribution of raw material types along Teewah Beach was 
146 
highly patterned with andesite and arkose dominating assemblages 
along the northern and southern sections of the coast 
respectively. These results are consistent with surface finds 
recorded during the initial survey (McNiven 1985:23, 25). 
Stone artefacts recovered from Teewah Beach Site 26 clearly 
demonstrate that silcrete use was largely restricted to between 
ca. 3400-5500 BP. After this period, it constitutes only a 
minor part of the artefact assemblage, a pattern observed at 
other recent midden sites along the coast. 
Bevel-edged artefacts and grindstones 
The only implement types observed along Teewah Beach were 
bevel-edged artefacts and grindstones. Evidence for bevel-edged 
artefacts ranged from complete tools to small bevel flakes 
removed from the bevelled working edge of a tool. The bevelled 
artefacts are manufactured from arkose, silcrete and andesite 
and were found on middens along almost the entire length of the 
coast. Excavation results from Teewah Beach Site 26 document 
near continuous use of these implements for the last 4000-5000 
years. 
Teewah Beach Site 26 exhibited the only in-situ grindstones 
observed along the coast with single specimens dated to ca. 300-
500 BP and ca. 5500 years BP. A number of grindstones were also 
found on the surface of Sites 22 (n=l) and 27 (n=2) (McNiven 
1984). No traces of ochre were observed on any of the artefacts. 
Both bevel-edged artefacts and grindstones provide strong 
evidence for the processing of plant foods along Teewah Beach. 
The only major plant foods observed along the coast that require 
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some form of mechanical preparation prior to consumption are 
pandanus and bracken fern. Both species grow in abundance along 
the coast in close proximity to middens. While it is tempting to 
speculate that bevel-edged tools and grindstones were associated 
with the preparation of these plants, archaeological evidence 
from the sandmass located iirunediately inland from Teewah Beach 
provides further clues into both the use of these implements, 
and the nature and function of associated midden sites. These 
findings are presented in the next chapter. 
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CHAPTER SIX 
THE SANDMASS 
INTRODUCTION 
This chapter details the results of both a re-analysis of 
previous survey data and a more recent series of excavations 
undertaken on the sandmass. It begins with a summary of the 
environmental setting which will provide the necessary background 
for subsequent analyses and interpretations. Following 
excavation results, a final discussion section will provide both 
a summary and synthesis of insights into settlement-subsistence 
activities. The chapter does not consider sites located within 
huge sandblows located along the eastern side of the sandmass 
(see Chapter 9). 
THE SANDMASS 
The sandmass consists of a triangular-shaped deposit of 
massive sand dunes comprising the High sand dunes physiographic 
unit (Thompson and Moore 1984). For the purposes of this study, 
it was delineated along its eastern and northern boundaries by 
Teewah Beach (north of Teewah Village) and Rainbow Beach (east of 
Rainbow Beach township) respectively (Figure 6.1). The western 
boundary was marked by the western margin of Dune System 6 (see 
below). 
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Double Is Pt 
Noosa Heads 
Figure 6 . 1 , The sandmass showing location of 
survey transects and excavated sites. 
ENVIRONMENTAL SETTING 
The sandmass is a visually outstanding topographic feature 
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dominating the Cooloola skyline. It consists of a chrono-
sequence of six overlapping sand dune systems aligned sub-
parallel to Teewah Beach, extending up to 10km inland and up to 
260m above sea level (Pickett et al. 1985, Thompson 1981, 1983, 
Thompson and Moore 1984, Ward, Little and Thompson 1979). 
Vegetation on the dunes is both diverse and complex (Harrold et 
al. 1987, Sandercoe 1986, Webb and Tracey 1975). 
The first three sand dune systems (Dune Systems 1-3) largely 
comprise the eastern half of the sandmass and date from 3000-4000 
BP (Thompson 1981:60, 1983:209). Dune System 1 flanks Teewah 
Beach and exhibits little soil development and Mixed coast 
banksia complex vegetation (see Chapter 5 for details). Dune 
Systems 2 and 3 are located immediately inland and consist of 
podzol sands and support Mixed forest and Mixed scribbly gum 
woodland (Plate 6.1). Common plant species include scribbly gum 
(Eucalyptus siqnata), red bloodwood (Eucalyptus intermedia), 
brushbox (Lophostemon confertus), smoothbark apple (Anqophora 
costata) , banksias (Banksia integrifolia and Banksia serrata), 
acacias (Acacia aulacocarpa and Acacia flavescens), casuarina 
(Casuarina littoralis) and bracken fern (Pteridium esculentum). 
The remaining three dune systems (Dune Systems 4-6) are 
Pleistocene in age with Dune System 5 having an estimated age of 
105,000 BP (Pickett et al. 1985, Thompson and Walker 1986). An 
age of 400,000 years has been suggested for the beginning of the 
sandmass (Seymour 1981). The central high dunes of Dune System 4 
exhibit giant podzol to giant humus podzol soils and vegetation 
ranging from tall eucalypt forest (Blackbutt forest. Mixed 
forest with blackbutt, Bloodwood and brush box forest and Mixed 
eucalypt forest) on dune ridges to large patches of sub-tropical 
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Plate 6.1. Sandmass vegetation 
(top: Scribbly gum woodlands, 
bottom: rainforest). 
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rainforest (Vine forest, Brush box forest and Carrol scrub) on 
moister dune floors (Plate 6.1). Common plant species include 
blackbutt (Eucalyptus pilularis), brushbox (Lopho stemon 
confertus), red bloodwood (Eucalyptus intermedia), carrol 
(Backhousia mytrifolia) , forest casuarina (Casuarina torulosa), 
white cherry (Schizomeria ovata) and bracken fern (Pteridium 
esculentum). 
The western side of the sandmass is dominated by Dune Systems 
5 and 6 with giant podzol to giant humus podzol soils. System 5 
is largely comprised by Scribbly gum woodlands, dominated by 
scribbly gum (Eucalyptus s iqnata) , with red bloodwood 
(Eucalyptus intermedia), smoothbark apple (Anqophora costata) 
and casuarina (Casuarina littoralis). A tall heathy understory 
is dominated by banksias, wild may and acacia. Ground cover is 
dominated by kangaroo grass (Themeda australis) and bracken fern 
(Pteridium esculentum). 
Dune System 6 is dominated by Wallum banksia woodland. The 
dominant tree type is banksia (Banksia aemula) with scribbly gum 
(Eucalyptus siqnata) usually co-dominant. A mixed shrubby 
understory with wild may (Leptospermum attenuatum) and grass tree 
(Xanthorrhoea spp.) also exists with small areas of grass ground 
cover. 
Most freshwater sources are located within Dune Systems 4-6. 
These consist either of perched lakes (e.g. Lake Poona, Broutha 
Waterhole) or numerous spring fed creeks flowing into either Tin 
Can Bay (e.g. Searys Creek) or Teewah Creek/Noosa River (e.g. 
Frankis Gulch) (Reeve, Fergus and Thompson 1985). 
Manmials on the sandmass are characterized by low diversity 
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and low abundance (Dwyer, Hockings and Willmer 1979, Dwyer, 
Kikkawa and Ingram 1979). Uncommon species include echidnas 
(Tachyqlossus aculeatus) , brushtail possums (Trichosurus 
vulpecula), swamp wallabies (Wallabia bicolor), dingoes (Canis 
familiaris dinqo), bats (Nyctimene robinsoni and Miniopterus 
australis). Rainforest and blackbutt forest exhibit a relative 
abundance of ringtail possums (Pseudocheirus pereqrinus ) , 
rodents (Melomys cervinipes and Rattus fuscipes) . Brushtail 
possums (Trichosurus caninus) , long-nosed bandicoots (Perameles 
nasuta) and great long eared bats (Nyctophilus timoriensis) are 
particularly common in rainforests. Red flying foxes (Pteropus 
scapulatus) and Queensland blossom bats (Syconycteris australis) 
are generally abundant across the sandmass. 
The eastern margin of the sandmass exhibits a relatively 
high abundance of rodents (e.g. Rattus tunneyi culmorum and 
Melomys littoralis) (see Chapter 5 for details). Northern brown 
bandicoots (Isoodon macrourus) are relatively abundant along 
eastern and western margins while the yellow-footed antichinus 
(Antichinus flavipes) is relatively common along some of the 
eastern dunes with blackbutt forest. Blackbutt forest similarly 
exhibits the greatest diversity of birds found on the sandmass. 
NON-SITE SURVEY 
The archaeological record of the sandmass was characterized 
during 1983 using a series of six east-west transects and nine 
north-south transects (see McNiven 1984:110-34, 1985:15-22 for 
details). The transects were located along old logging tracks to 
overcome visibility restrictions stemming from dense plant and 
leaf ground cover. A non-site sampling strategy was employed due 
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to the highly dispersed nature of the archaeological record. 
Based upon perceived patterns of shell discard, it was 
hypothesized that the location of shells was associated with the 
exploitation of freshwater and rainforest resources (McNiven 
1985:28-9) . 
A re-analysis of survey data was undertaken to expand initial 
research results. Analysis was limited to five north-south 
transects exhibiting complete data recordings and examples of 
most vegetation types. The transects are 240m Logging Area, 
North of King's Bore Road, King's Bore Road, North of Ramsay 
Scrub and South of Ramsay Scrub (here after referred to as 
Transects 1-5 respectively (Figure 6.1). 
Shell fragment density data were also re-organized into five 
numerical classes (i.e. 1, >1-10, >10-50, >50-100 and >100) 
while transects were divided into a total of 665 x 50m analytical 
units (i.e. total = 33.25km). With each transect averaging some 
4m in width, a sampling fraction of less than 1.0% was achieved. 
Transect data are presented in Appendix B (Tables B.1-B.5). 
Shell density 
A total of 10,762 shell fragments was recorded along the five 
sandmass transects. The mean density of shell fragments per 
kilometre of transect ranged widely from 19.1/km (Transect 5) to 
1020.5/km (Transect 3) with an overall mean of 323.7/km (Table 
6.1). Some 137 (20.6%) of all 50m transect units exhibited shell 
with only 17 (12.4%) of these yielding more than 100 shell 
fragments (Table 6.2). The effects of differential shell 
fragmentation and ground visibility on these patterns appears 
minor (McNiven 1984:129-34). It is apparent that ephemeral shell 
discard patterns characterized most of the sandmass. 
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Table 6.1. Relative frequency of shell fragments 
along sandmass transects. 
Transect 
(no. ) 
1 
2 
3 
4 
5 
Transect 
length 
(km) 
9.00 
6.15 
6.30 
5.95 
5.85 
Shi all 
fragments 
(n) 
1840 
197 
6429 
2184 
112 
(%) 
17.1 
1.8 
59.7 
20.3 
1.0 
Mea 
shell 
km 
n number of 
fragments per 
of transect 
204.4 
32.0 
1020.5 
367.1 
19.1 
Total: 33.25 10762 100 
Table 6.2. Frequency of shell density groups 
for 50m transect units on the sandmass. 
Shell 
density 
group 
1 
>1-10 
>10-50 
>50-100 
>100 
total: 
1 
n 
6 
13 
8 
6 
6 
39 
Transect 
2 
n 
1 
5 
2 
0 
1 
9 
3 
n 
12 
16 
5 
2 
6 
41 
;s 
4 
n 
4 
8 
9 
1 
4 
26 
5 
n 
9 
9 
4 
0 
0 
22 
Total 
n 
32 
51 
28 
9 
17 
137 
% 
23.4 
37.2 
20.4 
6.6 
12.4 
100 
Shell types 
Shell fragments from both oceanic (n=10,745, 99.8%) and 
estuarine (n=17, 0.2%) habitats were recorded. Oceanic 
shellfish were represented by pipi (Donax deltoides), while 
estuarine species included commercial oyster (Saccostrea 
commercialis), cockle (Anadara trapezia) and club whelk (Pyrazus 
ebeninus). 
The composition of shell scatters was influenced by source 
proximity. For example, the relative proportion of estuarine 
shell fragments generally decreases as distance from Tin Can Bay 
increases (Figure 6.2). Infact all estuarine shell was 
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restricted to the northwestern section of the sandmass within 
11km of Tin Can Bay. 
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F i g u r e 6 . 2 , Change in the proportion of estuarine 
shell along sandmass transects in 
relation to distance from Tin Can Bay. 
Pipis could have been procured from Teewah Beach to the east 
and/or Rainbow Beach to the north. As all pipi shell recorded 
along transects are located 0-7km from Teewah Beach compared to 
8-23km from Rainbow Beach, it is highly probable that the former 
was the pipi source. However, Rainbow Beach is a more likely 
source for pipi shells located towards the northern end of the 
sandmass. 
Shell distribution 
The bulk of pipi shell was recorded on Dune Systems 4 and 5 
(McNiven 1985:19). Subsequent re-analysis shows that while most 
shell was discarded within Blackbutt forest and Bloodwood and 
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brush box forest, a major positive bias exists only in the 
latter (Table 6.3). Similarly, the distribution of pipi shell 
with respect to proximity to Teewah Beach demonstrates that there 
exists no simple distance-decay relationship, with the bulk of 
shell discard positively biased to areas >5-6km and especially 
>2-3km from the ocean coast (Table 6.4). Following initial 
survey results (McNiven 1985), further insights into possible 
factors responsible for this patterning of shell discard were 
undertaken by examining the site location potential of 
rainforests and swamp/freshwater sources. 
Table 6.3. Relative distribution of pipi shell fragments 
within surveyed vegetation types across 
the sandmass. 
Vegetation 
type 
VF 
BBF 
BF 
MFB 
BBBF 
MCBC 
MF 
MSGW 
WBW 
Total: 
Length of 
transect 
surveyed 
(km) 
0.60 
1.15 
13.00 
2.75 
2.30 
0.15 
0.45 
6.90 
0.10 
27.40 
(%) 
2.2 
4.2 
47.4 
10.0 
8.4 
0.5 
1.6 
25.2 
0.4 
100 
Pipi 
obse 
(n) 
0 
24 
3313 
57 
6341 
0 
13 
885 
0 
10633 
shell 
rved 
(%) 
0.0 
0.2 
31.2 
0.5 
59.6 
0.0 
0.1 
8.3 
0.0 
100 
fragments 
expected 
(n) 
233.9 
446.6 
5040.0 
1063.3 
893.2 
53.2 
170.1 
2679.5 
42.5 
VF = Vine forest 
BBF = Brush Box forest 
BF = Blackbutt forest 
MFB = Mixed forest with blackbutt 
BBBF = Bloodwood and brush Box forest 
MCBC = Mixed coast banksia complex 
MF = Mixed forest 
MSGW = Mixed scribbly gum woodland 
WBW = Wallum banksia woodland 
NB. analysis restricted to Transects 1-4 due to 
spatial limits of vegetation map (Sandercoe 1986) 
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Table 6.4. Relative frequency of pipi shell fragments 
on the sandmass for 1km sections moving 
away from Teewah Beach. 
Distance from Length of Pipi shell fragments 
Teewah Beach transect 
surveyed observed expected 
(km) (km) (%) (n) (%) (n) 
0-1 
>l-2 
>2-3 
>3-4 
>4-5 
>5-6 
>6-7 
Total: 
3.30 
5.95 
6.60 
6.50 
5.70 
3.85 
1.35 
33.25 
9.9 
17.9 
19.8 
19.5 
17.1 
11.6 
4.1 
100 
27 
58 
8348 
207 
338 
1763 
4 
10745 
0.3 
0.5 
77.7 
1.9 
3.1 
16.4 
0.1 
100 
1063.8 
1923.4 
2127.5 
2095.3 
1837.4 
1246.4 
440.5 
10745 
The location potential of rainforest for shell discard was 
assessed by examining the relative bias of pipi shells to areas 
in close proximity to 'closed forest'. Closed forest consists 
mostly of Vine forest (rainforest) with smaller areas of Brush 
Box forest and Carrol Scrub exhibiting nimterous rainforest plant 
species (Sandercoe 1986). As a result, the broader category of 
closed forest represents more realistically the distribution of 
potential rainforest resources. Table 6.5 clearly shows that a 
major positive bias existed for the discard of pipis in areas 
0.5-1.0km from rainforest, while few shells (0.2%) were 
discarded within rainforest. 
The location potential of swamps and freshwater for shell 
discard was assessed by examining the relative bias of pipis to 
Paperbark woodlands/swamps and Sedgelands (see Sandercoe 1986) 
and lakes respectively. Table 6.6 shows that a major positive 
bias existed for the discard of pipis to areas within 0.5km of 
a swamp/freshwater source. The only exception is the >1.5-2.0 
zone where nearly twice the expected shell fragments were 
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recorded. However, the bulk (94%) of shell recorded from this 
zone came from a single midden scatter located within 0.5km of 
rainforest (Transect 4). It is quite clear therefore, that 
areas within close proximity (<lkm) to a rainforest and/or 
swamp/freshwater source account for the bulk of pipi shell 
discarded on the sandmass. 
Table 6.5. Relative frequency of pipi shell fragments 
on the sancimass in relation to proximity 
to closed forest (rainforest). 
Distance 
from 
rainforest 
(km) 
0 
>0-0.5 
>0.5-1.0 
>1.0-1.5 
>1.5-2.0 
Total: 
Length of 
tran sect 
surveyed 
(km) 
1.85 
17.25 
4.40 
2.85 
1.05 
27.40 
(%) 
6.8 
63.0 
16.1 
10.4 
3.8 
100 
Pipi shell 
observed 
(n) 
24 
4098 
6292 
205 
14 
10633 
(%) 
0.2 
38.5 
59.2 
1.9 
0.1 
100 
fragments 
expected 
(n) 
723.0 
6698.8 
1711.9 
1105.8 
404.1 
NB. analysis restricted to Transects 1-4 due to 
spatial limits of vegetation map (Sandercoe 1986) 
Table 6.6. Relative frequency of pipi shell fragments 
on the sandmass in relation to proximity 
to a swamp/freshwater source. 
Distance 
from swamp/ 
freshwater 
(km) 
>0-0.5 
>0.5-1.0 
>1.0-1.5 
>1.5-2.0 
>2.0-2.5 
>2.5-3.0 
>3.0-3.5 
>3.5-4.0 
>4.0-4.5 
Total: 
Length of 
trans 
surve 
(km) 
7.55 
5.10 
3.05 
2.80 
2.05 
1.95 
1.75 
2.05 
1.10 
27.40 
lect 
tyed 
(%) 
27.6 
18.6 
11.1 
10.2 
7.5 
7.1 
6.4 
7.5 
4.0 
100 
Pipi shell 
observed 
(n) 
8372 
83 
5 
2089 
35 
16 
24 
0 
9 
10633 
(%) 
78.7 
0.8 
0.1 
19.6 
0.3 
0.2 
0.2 
0.0 
0.1 
100 
fragments 
expected 
(n) 
2934.7 
1977.7 
1180.3 
1084.6 
797.5 
754.9 
680.5 
797.5 
425.3 
NB. analysis restricted to Transects 1-4 due to 
spatial limits of vegetation map (Sandercoe 1986; 
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1 
2 
1 
1 
flake 
flake 
flake 
flake 
quartz 
silcrete 
silcrete 
silcrete 
16 
44 
20 
39 
Stone artefacts 
Only four stone artefacts were observed along Transects 1-5 
(Table 6.7). All were made from exotic raw materials and none 
exhibited signs of retouching and/or use-wear. It is quite 
apparent that stone artefact discard across the sandmass was 
extremely rare. 
Table 6.7. Stone artefacts from sandmass Transects 1-5. 
Transect 50m unit Artefact Fracture Raw Length 
(no.) (no.) type material (mm) 
1 350 
1 1150 
3 3950 
5 150 
The only formal implement types recorded were a hammerstone 
and two bevel-edged tools. The hammerstone consists of an arkose 
cobble with impact pitting located at both ends. It weighs 
824.8g and was located approximately 100m northwest of Seary-
Broutha Site. The first bevel-edged tool was located 
approximately 100m northwest of the hammerstone and weighs 914.8g 
and consists of an arkose cobble core exhibiting four bevelled 
edges up to 11mm in width. 
The second bevel-edged tool was recovered from 1.35km Road 
North-South Transect on the western side of the sandmass in a 
context of Blackbutt forest adjacent to a large patch of 
rainforest (McNiven 1985:18). It weighs 954.Ig and consists of a 
split arkose cobble exhibiting two bevelled edges with a maximum 
width of 4mm (Figure 6.3). Small areas of pitting on one side of 
the artefact suggest use as an anvil, possibly for stone 
artefact manufacture. Residue analysis has revealed "relatively 
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well-preserved starch grains of at least two taxa, one of which 
is indistinguishable from Blechnum indicum grains" (Hall, 
Higgins and Fullagar 1989:154). Such data is consistent with a 
tool function associated with plant food processing. 
cm 
Figure 6.3. Bevel-edged tool recovered from sandmass 
(1.35km Road North-South Transect) 
(bevel denoted by dark shading). 
EXCAVATIONS 
Two middens were excavated from the sandmass to provide more 
detailed insights into both the range and chronology of cultural 
remains. They are Seary-Broutha Site and Kabali Site located on 
the eastern and western sides of the sandmass respectively 
(Figure 6.1). 
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SEARY-BROUTHA SITE 
The site 
Seary-Broutha Site is located 10.5km southwest of Double 
Island Point and 2.8km west of Teewah Beach (Figure 6.1). It is 
situated 200m a.s.l. within Blackbutt forest on top of a sand 
ridge representing the trailing arm of an old Pleistocene 
parabolic dune (Dune System 4). Although a surface scatter of 
shell is spread over an area of some 30m x 20m, the majority of 
surface shell is restricted to a small area covering only a few 
square metres. 
The site was chosen for excavation due to its position and 
apparent lack of major disturbance resulting from logging 
activities. It was located using a predictive model based on the 
results of the non-site survey presented above. 
Excavation and stratigraphy 
Two contiguous 50cm x 50cm squares (SQs A and B) forming a 
rectangular-shaped pit were located over the main shell 
concentration to obtain an adequate sample of cultural remains 
for analysis (Figure 6.4). This positioning strategy was 
necessary given the low density of shell over most of the midden 
2 (<1 shell/m ). The pit was excavated to a maximum depth of 71cm 
(SQB) and 28 XUs totalling 411.7kg of material were removed. 
Specific measurements recorded for each XU are presented in 
Appendix A (Tables A.19 and A.20). 
The deposit grades from loose light gray sand (lOYR-6/1) 
through gray (lOYR-5/1) to dark gray (lOYR-4/1) sand with depth 
(Figure 6.5). Acidity (pH) values range from 5.0 near the 
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surface to 4.0 for most of the deposit. The increasing darkness 
of the deposit with depth appears to result from organic staining 
from numerous root intrusions. Most shell was recovered from the 
upper 10cm of the sequence. None of the subtle colour changes 
were identified as stratigraphic changes. 
SEARY-BROUTHA SITE 
Stratigraphic section 
West 
10 
20-
30 
40 
50 
60 
70 
B 
stiell 
major rc>ot 
Dating 
Figure 6.5. Stratigraphic section for 
Seary-Broutha Site. 
A 60.Og sample of pipi shell was submitted for radiocarbon 
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age determination to Beta Analytic Inc. through the NWG Macintosh 
Centre for Quaternary Dating, University of Sydney. The sample 
was obtained from SQA:XU3 to establish the antiquity of the 
midden (Figure 6.6). A date of 100.5 ± 0.9% modern (Beta-19423) 
was yielded. This date is contemporaneous with Aboriginal 
activity in the region during the 19th century. 
Cultural remains 
Cultural materials recovered from the site included shellfish 
remains and stone artefacts (Figure 6.6). 
Shellfish remains 
A total MNI (based on MNI/XU) of 74 pipis (Donax deltoides) 
weighing 576.5g was recovered from the pit. These shells were 
the only faunal remains recovered from the site. It is probable 
that all of the shellfish were procured from Teewah Beach. 
Stone artefacts 
A total of 14 stone artefacts (flakes and flaked pieces) 
ranging in weight from 0.02g to 0.27g and manufactured from 
either silcrete or quartz was recovered from the pit. It is 
probable that all of these artefacts represent debitage 
from knapping. 
In contrast to the distribution of shell, most (n=13) stone 
artefacts were found below XU3. It is extremely doubtful that 
taphonomic processes would differentially remove all stone 
artefacts from the upper midden zone to this area. A more 
plausible hypothesis is that most of the stone artefacts were 
discarded prior to midden formation. 
166 
o 
JO 
t 
CO 
c 
o 
d 
CM 
d 
o 
• o 
o 
CM 
s 
o 
o 
CM 
(S 
V4 (0 
3 
w 
CO 
e 
0 
<w 
CO 
-a 
c 
•^^ 
CM 
xs 
0) 
- P 
(d 
> 
(0 
u 
X 
(U 
<+H 
o 
CM 
C.J 
o 
CM 
CO 
CO 
CO 
o 
o 
CO 
o 
00 
•" m. 
c 
o 
•A 
4J 3 
x> 
•rH 
u 
- p 
(D 
•rH 
X( 
(1) 
HJ 
• H 
CO 
Id 
J5 
-P 
3 
O 
;H 
Id CD 
o 
•A 
+J 
u 
0) 
> 
CO 
(D 
3 
D> 
•rH 
I 
>1 
fd 
0) 
CO 
£ ' ^ 3 ' . ^ ' C M ' C O ' ' " * ' in ' CD' I^ 'OO^CJ) O ^^ CM CO ^ 
O 
a 
Q 
167 
KABALI SITE 
The site 
Kabali Site is a low density shell midden within Scribbly gum 
woodland located 4.5km inland from Tin Can Bay on the western 
side of the sandmass along North E-W transect (see McNiven 1985) 
(Figure 6.1). It is some 40m a.s.l. and flanks both sides of a 
gully for a distance of approximately 100m. Logging road 
construction has destroyed major parts of the site (Figure 6.7). 
KABALI SITE 
Figure 6.7. Site plan of Kabali Site. 
Most of the midden exhibits a mixture of oceanic and 
estuarine shell. At undisturbed sections of the site however, 
the two shell groups are separated from each other. To further 
test this observation, excavations were undertaken at an oceanic 
and estuarine shell section of the site, and designated Kabali 1 
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and Kabali Road Scatter respectively (Figure 6.7). 
Kabali 1 
Excavation and stratigraphy 
On the western side of the gully a thin layer of pipi shell 
is visible along a 20cm-high erosion face flanking a logging 
track. Two rectangular-shaped pits consisting of contiguous 
50cm X 50cm squares (Pit 1: SQs A and B, Pit 2: SQs C and D) 
were located immediately behind the erosion face to obtain an 
undisturbed sample of shell (Figure 5.8). Pits 1 and 2 were 
excavated to maximum depths of 51cm (SQB) and 69cm (SQC) 
respectively, using a total of 52 XUs representing 711.4kg of 
material. Cultural remains (shell and stone artefacts) were only 
recovered from Pit 2. Specific measurements recorded for XUs 
from SQs C and D are presented in Appendix A (Tables A. 21 and 
A.22) . 
The sediment in Pit 2 consists of relatively loose, gray 
(lOYR-6/1 to lOYR-5/1) sand with a pH of 4.0. No stratigraphic 
changes were observed (Figure 6.9). 
Shellfish remains 
A minimum number (based on MNI/XU) of four pipi (Donax 
deltoides) shells weighing 15.7g was the only faunal remains 
recovered from Pit 2. Although shell was found from the surface 
down to a depth of 18cm, over 76.4% (by weight) of shells was 
found in XUs 4 and 5 at a depth of 5-9cm. It is likely that all 
shells derive from a single cultural layer located in the 
vicinity of these two XUs. 
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KABALI 1 
E. signata 
A 
datum 
E. intermedia 
B 
Cross-section A-B 
excavation pit 
Figure 6.8. Site plan of Kabali 1. 
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KABALI 1 
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Figure 6.9. Stratigraphic section of Pit 1, 
Kabali 1. 
The nearest potential source of pipi shell to the site is 
either Rainbow Beach (5.5km) or Teewah Beach (8.0km). Although 
Rainbow Beach is the closer source, Teewah Beach should not be 
ruled out as a source area. 
Stone artefacts 
Six flaked stone artefacts were recovered from Pit 2. They 
were made from quartz (n=4, wt.=3.48g), quartzite (n=l, wt.= 
49.60g) and silcrete (n=l, wt.=0.01). It is probable that the 
tiny quartz and silcrete artefacts represent micro-debitage from 
knapping. The function of the large quartzite flake is unknown. 
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In a similar pattern to Seary-Broutha Site, most (n=5) stone 
artefacts in Pit 2 were found below the level of shell. Once 
again, it is doubtful that taphonomic processes would vertically 
separate shells and stone artefacts to this extent. For example, 
the large quartzite flake was located 15cm below the deepest pipi 
fragment and some 22cm below the suggested original stratigraphic 
context of the midden. It would require massive disturbance 
within the sequence to allow this artefact to move vertically 
over such a distance. As no evidence of such disturbance was 
observed, it is concluded that the pipi shell and most of the 
stone artefacts were discarded at differing times. 
Kabali Road Scatter 
A relatively discrete estuarine shell scatter was observed on 
a small detour track on the eastern side of the gully (Figure 
6.7). The discreteness of the cluster and apparent intact nature 
of most shells suggested that road construction and use had not 
disturbed the shells to any great extent. It is likely that the 
shells were beneath the road at the time of use, and subsequent 
erosion led to their exposure. 
Excavation and stratigraphy 
A large 10m x 5m alphanumeric grid consisting of Im x Im GUs 
aligned sub-parallel to the road was established over the shell 
scatter (Figures 6.10 and 6.11, Plate 6.2). The location of all 
visible shells (including fragments) was plotted prior to 
excavation (Figure 6.11). All GUs were excavated down to a 
maximum depth of 5cm using a single XU. A total of 50 XUs 
representing some 230kg of material was recovered. 
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Plate 6.2. Views of Kabali Road Scatter 
(top: general view of site 
looking east during excavation, 
bottom: close-up of GUC6 prior 
to excavation). 
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Following surface excavation, shell remained in GUs D8, C6, 
A5, C5 and C4. To obtain greater stratigraphic information on 
the nature of shell deposition, two contiguous 50cm x 50cm 
squares from GUs C5 and C6 were further excavated (Figure 6.11). 
The rectangular-shaped test pit was excavated to a maximum depth 
of 33cm using a total of 15 XUs representing 186.8kg of material. 
Specific measurements recorded for each XU from both the surface 
and test pit excavations are presented in Appendix A (Tables A.23 
and A.24). 
Sediment over most of the grid system consists of gray (lOYR-
5/1 to lOYR-6/1) sand with a pH value of 4.0. Towards the base of 
the test pit however, the sediment grades to dark gray (lOYR-
4/1) sand. No stratigraphic changes were observed in the 
deposit. 
All of the shell recovered from the test pit was found within 
10cm of the surface. It is apparent that shells derive from a 
single thin layer with isolated deeper shells possibly 
representing differential burial due to taphonomic processes. No 
stone artefacts were recovered from the excavations. 
Dating 
A 50.Og sample of cockle (Anadara trapezia) shells was 
submitted for radiocarbon age determination to Beta Analytic Inc. 
through the NWG Macintosh Centre for Quaternary Dating, 
University of Sydney. The sample was obtained from the surface 
XU of GUC6 in order to establish the antiquity of the entire 
shell cluster. A modern date of 70+70 bp (Beta-19424) was 
obtained dating the site to the 19th century. 
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shellfish remains 
Shellfish remains weighing 880.8g were recovered from nearly 
a third (n=18) of the surface excavated GUs. These shells 
represent the only faunal remains recovered from the grid system. 
Taxa recorded were pipi (Donax deltoides), cockle (Anadara 
trapezia), club whelk (Pyrazus ebeninus), commercial oyster 
(Saccostrea commercialis) and a bivalve (Wallucina sp.). Of the 
86 (based on MNI/surface XU) shellfish recovered, estuarine 
species (i.e. cockle, commercial oyster, club whelk and 
Wallucina sp.) are the most numerous (94.2%) (Table 6.8). 
Table 6.8. MNI for shells identified from Kabali Road Scatter. 
shell type 
pipi cockle club commercial Wallucina Total 
whelk oyster sp. 
MNI 5 39 15 26 1 86 
Grid Units exhibiting a minimum number of at least one pipi 
shell (i.e. D7 and D8) exhibited no estuarine shell. This 
pattern is identical to that found at Kabali 1, validating the 
original observation that pipi shell discard at the site was 
spatially separated from the discard of estuarine shell. It is 
probable that the estuarine shell was procured from Tin Can Bay, 
while the pipi shell could have been obtained from either Rainbow 
Beach and/or Teewah Beach. 
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DISCUSSION 
Chronology 
Radiocarbon dates from the two excavated middens produced 
modern dates. Given that all of the shells recorded along 
Transects 1-5 were found in similar surface or near surface 
stratigraphic contexts, it is probable that they have similar 
recent antiquities. In contrast, the age of stone artefacts 
excavated from the lower sections of Seary-Broutha and Kabali 
Sites and those recorded on the surface of the sandmass remains 
unknown. 
Faunal subsistence items 
The only faunal materials recorded on the sandmass were 
shellfish remains. While it is possible that differential 
preservation may account for the lack of vertebrate remains, it 
is doubtful that taphonomic processes would selectively remove 
all evidence of bone. The recovery of a tiny, fragile Wallucina 
sp. valve from the Kabali Site is not inconsistent with this 
view. Therefore, evidence indicates that the main faunal 
subsistence item consumed on the sandmass was shellfish, in 
particular pipis procured from Teewah Beach. 
Stone artefacts 
The small amount of debitage recovered from Seary-
Broutha Site and Kabali Site indicates that some knapping was 
taking place on the sandmass. Whether or not these artefacts 
were associated with bevel-edged tool modification is unknown. 
The fact remains however, that stone tool discard and use on the 
sandmass was extremely rare. 
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Midden types 
Very few locations along Transects 1-5 exhibited significant 
deposits of shell. In marked contrast to Teewah Beach, sandmass 
middens were characterized by low density scatters of shell with 
no discernible site structure. The only exception to this 
pattern was Kabali Site, where small spatially discrete clusters 
of shell were observed. As a result, I argue that shell middens 
on the sandmass reflect no more than ephemeral occupational 
events (cf. 'dinner-time' camps - Meehan 1982:112-15, 1988). 
I associate the spatial segregation of oceanic and estuarine 
shell at Kabali Site with species specific discard patterns 
operating during either similar or differing occupational events. 
The distance between Kabali 1 (oceanic shell concentration) and 
Kabali Road Scatter (estuarine shell concentration) however, 
seems to suggest the existence of at least two separate 
occupational events, each associated with a differing coast 
(i.e. Teewah/Rainbow Beach and Tin Can Bay respectively). 
Midden distribution 
Two major patterns were observed in the distribution of 
shell across the sandmass. First, the bulk of shell discard 
occurred within Blackbutt forest and Bloodwood and brush box 
forest within close proximity to rainforest and/or a 
swamp/freshwater source. Second, while pipi shell was recorded 
along all transects, estuarine shell was limited to areas 
closest to Tin Can Bay. 
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Sandmass usage patterns 
Foraging zone hypothesis 
It is possible that pipi shells discarded on the sandmass 
represented a simple inland movement of sites and activities 
already documented along Teewah Beach, initiated in response to 
short-term variations in camping conditions (e.g. weather) etc. 
along the coast. Three major features of these inland middens 
however do not concur with this hypothesis. First, it is very 
doubtful that Aboriginal people would have established simple 
pipi consumption sites in areas many kilometres inland from 
Teewah Beach for the sole reason of camp comfort. Adequate and 
alternative camping locations could have easily been found within 
1km from the coast. Second, the extremely dispersed nature of 
most inland scatters of shell is not consistent with groups of 
people sitting down to consume meals of shellfish. To the 
contrary, the bulk of shell discard behaviour on the sandmass is 
more consistent with people walking along occasionally consuming 
a pipi and subsequently discarding the spent shell. Third, in 
contrast to middens along Teewah Beach, virtually no evidence of 
stone tool use was found in association with pipi shell on the 
sandmass. Clearly, numerous differences exist between the types 
of technological activities occurring on Teewah Beach middens and 
inland sandmass middens. It is apparent therefore, that the 
qualitative and quantitative differences between Teewah Beach and 
inland sandmass middens strongly supports the view that pipi 
consumption and discard in both areas is related to different 
activities. 
Insights into the possible nature of inland sandmass 
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activities are provided by the biased location of shells to areas 
in close proximity to rainforest and swamp/freshwater sources. 
Both rainforest and swamp areas exhibit the highest concentration 
of major edible plant foods found anywhere on the sandmass (see 
McNiven 1985:28-9). For example, the major plant food staple 
bungwall fern (Blechnum indicum) is described as being "common 
in wetter vine forests" (Webb and Tracey 1975:320), while dense 
stands of the plant are found in some swamps (e.g. swamp adjacent 
to the major concentration of pipi shell recorded along Transect 
3). Similarly, another major plant staple cycad (Macrozamia 
miquelii) is characterized as a "common understory plant" in 
drier rainforest contexts (Webb and Tracey 1975:320). 
Rainforest is also the only vegetation type on the sandmass 
exhibiting yams (e.g. Dioscorea transversa) , figs (e.g. Ficus 
obligua) , native cherry (Exocarpos latifolius) , peanut tree 
(Sterculia guadrifida) and fringed lily (Thysanotus tuberosus) 
(Harrold et al. 1987). 
I argue that the biased location of shell discard activities 
around rainforest and swamp areas suggests that exploitation of 
plant foods from these vegetation zones may have been taking 
place. Furthermore, I suggest that most of these procured plant 
foods may have been transported back to sites along Teewah Beach 
for final processing and consumption. As a result, exploitation 
of plant resources may have been one of the key factors 'pulling' 
pipi shell discard activities inland away from Teewah Beach. 
Support for the rainforest/swamp plant food foraging 
hypothesis is provided by the following lines of evidence. 
First, the presence of pipi shell provides clear evidence for 
the movement of people from Teewah Beach to inland sandmass 
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areas. Second, no major evidence for a plant food processing 
technology was found in association with inland sandmass middens. 
In contrast, shell middens located along Teewah Beach exhibit 
numerous examples of bevel-edged tools, which have been 
associated with plant food processing (see Chapter 5). For 
example, no stone artefacts were found associated with the 
relatively large pipi shell scatter located adjacent to a 
bungwall swamp along Transect 3 despite intensive searching and 
good visibility conditions. However, at Site 15c located 2.8km 
away on the adjacent coast, evidence of bevel-edged tools was 
recovered (e.g. a bevel flake). Third, the patterning of shell 
discard on the sandmass is consistent with extremely ephemeral 
occupational events by highly mobile, relatively small groups of 
people. 
Special activity hypotheses 
The foraging zone hypothesis does not negate the possibility 
that other activities were also taking place on the sandmass. It 
is quite possible that groups occasionally established ephemeral 
inland camps to take advantage of localized resource abundances 
(e.g. fruiting trees etc.). Irrespective of whether such 
activities took place or not, the bulk of the archaeological 
record on the sandmass is still more consistent with the foraging 
zone hypothesis. 
It is also possible that inland camps were established on the 
sandmass in relation to certain ceremonial activities. Historic 
Aboriginal ceremonial sites in southeast Queensland are 
archaeologically visible in the form of earth circles ('bora 
rings') (Satterthwait and Heather 1987). Despite over a century 
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of intensive timber surveys on the sandmass however, and the 
known ability of forestry workers at Cooloola to locate such 
sites (e.g. Poverty Point 'bora ring' - see Chapter 8), no earth 
circle sites have ever been recorded on the sandmass. While it 
is possible that non-earth circle ceremonial sites may have been 
used on the sandmass, no evidence is available to support this 
hypothesis. 
CONCLUSION 
This chapter has drawn a number of systemic relationships 
between oceanic shell-dominated middens located across the 
eastern sections of Cooloola (i.e. Teewah Beach and the 
sandmass). In the following two chapters, investigations cross 
to the northwestern and central sections of Cooloola with an 
analysis of estuarine shell-dominated middens along Tin Can Bay 
(Chapter 7) and across the 'swamp zone' (Chapter 8). 
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CHAPTER SEVEN 
TIN CAN BAY 
INTRODUCTION 
This chapter provides insights into the location, character 
and antiquity of archaeological remains from the eastern 
periphery of Tin Can Bay (northwest Cooloola). 
ENVIRONMENTAL SETTING 
The area designated as Tin Can Bay represents the eastern 
periphery of Tin Can Bay inlet. The coastline stretches for some 
60km from the southern-most extent of the inlet near Garland 
Creek northwards to the western tip of Inskip Point (Figure 7.1, 
Plate 7.1). 
The eastern periphery of the inlet is flanked to the east by 
the Coastal sand plains and Strand plain physiographic units 
exhibiting podzol and humus podzol sands respectively, and to 
the west by expansive tidal sand/mudflats (Thompson and Moore 
1984). Topographically, the coastline is very low and flat with 
elevations generally less than 3m above sea level. A l-2m high 
erosion face flanks most of the coastline at the high water mark. 
Vegetation along the coast ranges from tall open forest on 
more elevated ground to heathland on lower elevation areas with 
poor drainage. On the more elevated areas vegetation varies from 
Casuarina and mallee brush box forest to Forest red gum and 
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TIN CAN BAY SITES 
Inskip Point 
Double Island Point 
Teewah Creek 
Figure 7.1. Location of sites along eastern 
periphery of Tin Can Bay. 
c o a s t a l c y p r e s s f o r e s t c o m p l e x ( S a n d e r c o e 1 9 8 6 ) . B o t h 
v e g e t a t i o n t y p e s e x h i b i t c y p r e s s ( C a l l i t r i s c o l u m e l l a r i s ) , 
b r u s h b o x (Lophostemon c o n f e r t u s ) and p a p e r b a r k ( M e l a l e u c a 
g u i n g u e n e r v i a ) . C a s u a r i n a and m a l l e e b r u s h box f o r e s t a l s o 
con ta in s casua r ina (Casuarina l i t t o r a l i s ) and whi te mahogany 
(Eucalyptus umbra subsp . umbra) t r e e s , whi le Fores t red gum and 
C o a s t a l c y p r e s s f o r e s t c o m p l e x a d d i t i o n s f o r e s t r e d gum 
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Plate 7.1. Views of Tin Can Bay (top: aerial 
view of Carlo Point in the vicinity 
of Sites 40 and 41 looking west, 
bottom: Site 75b looking northeast). 
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(Eucalyptus tereticornis), red bloodwood (Eucalyptus intermedial 
and cabbage-tree palm (Livistona decipiens). A sparse ground 
cover of bracken fern (Pteridium esculentum), blady grass 
(Imperata cylindrica) and barbedwire vine (Smilax australis^ is 
also found in the red gum and cypress forest. 
On lower lying areas vegetation ranges from Paperbark 
woodlands and swamps to heathland. Paperbark woodlands and 
Paperbark swamps consist of a mixture of paperbark (Melaleuca 
guinguenervia), swamp box (Lophostemon sauveolens) and various 
eucalypt trees. The wetter Paperbark swamps also exhibit sedges, 
restiads and bungwall fern (Blechnum indicum). On slightly 
better drained areas, low (0.5-2.0m) Heathland dominated by 
banksias (Banksia robur and Banksia oblonqifolia), grass tree 
(Xanthorrhoea resinosa subsp. fulva) and numerous other heathland 
plants occur. 
Terrestrial faunal resources along the eastern periphery of 
Tin Can Bay, like most of the adjacent Coastal sand plains 
physiographic unit are depauperate (Dwyer, Hockings and Willmer 
1979, Dwyer, Kikkawa and Ingram 1979 - see Chapter 8 for 
details). In marked contrast, the waters of the bay are rich in 
a variety of fish species similar to those found along the 
oceanic coast, while extensive tidal sand and mudflats flanking 
the coastline provide a rich suite of shellfish and crustaceans 
including commercial oysters (Saccostrea commercialis), cockles 
(Anadara trapezia), club whelks (Pyrazus ebeninus) and mud crabs 
(Scylla serrata). 
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SITES 
The eastern periphery of Tin Can Bay was surveyed in 1983 
using a 45% random sample of Ikm-long transects (McNiven 1985:10, 
14). The 27 transects resulted in the recording of 71 sites 
represented by 53 (74.6%) shell middens (with or without the 
presence of in-situ and/or eroded-out stone artefacts), 17 
(23.9%) stone artefact scatters and 1 (1.4%) isolated scarred 
tree (Figure 7.1). Middens were dominated by cockle, club whelk 
and oyster shells. Other faunal remains observed included a 
single mud crab claw at Site 57 (McNiven 1985:14) and single 
scallop shells at Sites 42 and 65. 
SITE DISTRIBUTION 
Shell middens exhibit a clustered distributed along eastern 
Tin Can Bay (McNiven 1985:14). Following preliminary insights 
concerning the positive locational bias of middens to "open 
forest" vegetation (McNiven 1985:14-5), a more detailed 
locational analysis was undertaken using a more comprehensive 
vegetation map (Sandercoe 1986). Analyses were restricted to the 
14 surveyed transects along the southern half of the coastline 
(>30-60km section) due to the spatial limits of Sandercoe's 
(1986) map and the availability of detailed site location data 
(i.e. Sites 45-86, n=41). Site 65 was deleted from the 
analysis due to its location on open tidal sandflats. 
Middens were recorded in five of the eight vegetation types 
described for the inlet (Table 7.1). The probability that this 
distribution is random is <0.05 (X = 15.1, 7 d.f.) (Table 7.1). 
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Table 7.1. Association of shell middens and vegetation types 
within surveyed transects along the southern half 
of Tin Can Bay. 
Vegetation 
type 
FRGCCFC 
CMBBF 
WBW 
SGW 
H 
PS 
MPW 
PFRGW 
Totals: 
Coast 
len 
(km) 
4.4 
2.8 
0.2 
0.5 
1.2 
0.2 
3.1 
1.6 
14.0 
gth 
(%) 
31.4 
20.0 
1.4 
3.6 
8.6 
1.4 
22.1 
11.4 
100 
Middens 
(n) 
18 
13 
0 
3 
1 
0 
6 
0 
41 
(%) 
43.9 
31.7 
0.0 
7.3 
2.4 
0.0 
14.6 
0.0 
100 
Site 
density 
1/0.2km 
1/0.2km 
1/0.0km 
1/0.2km 
1/1.2km 
-
1/0.5km 
— 
0 
18 
13 
0 
3 
1 
0 
6 
0 
41 
E 
12.9 
8.2 
0.6 
1.5 
3.5 
0.6 
9.1 
4.7 
41 
(0-E)2 
E 
2.0 
2.8 
0.6 
1.5 
1.8 
0.6 
1.1 
4.7 
15.1 
FRGCCFC = Coastal red gum and coastal cypress forest complex 
CMBBF = Casuarina and mallee brush box forest 
WBW = Wallum banksia woodland 
SGW = Scribbly gum woodland 
H = Heathland 
PS = Paperbark swamp 
MPW = Mixed paperbark woodland 
PFRGW = Paperbark and forest red gum woodland 
O = observed number of middens 
E = expected number of middens 
A comparison of the observed and expected number of middens 
within each vegetation type shows that only three vegetation 
types exhibit more middens than expected. That is, a positive 
bias exists for the location of middens within Forest red gum and 
coastal cypress forest complex, Casuarina and mallee brush box 
forest and Scribbly gum woodlands (Table 7.1). Each of these 
vegetation types exhibits 1.4, 1.6 and 2.0 times respectively 
the nxomber of middens that would be expected if no biases in 
shell midden distribution existed along Tin Can Bay. Similarly, 
the density of middens within each of these three vegetation 
types (i.e. 1 midden/0.2km) is some 2.5-6.0 times that recorded 
for the other two vegetation types exhibiting middens (i.e. 1 
midden/0.5-1.2km) (Table 7.1). 
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The distribution of the 13 stone artefact scatters from the 
southern half of the inlet differed to that observed for shell 
middens. Artefact scatters were found in six of the eight 
vegetation types surveyed, with no apparent locational bias 
towards any particular type (Table 7.2). 
Table 7.2. Association of stone artefact scatters and vegetation 
types within surveyed transects along the southern 
half of Tin Can Bay. 
Vegetation 
type 
FRGCCFC 
CMBBF 
WBW 
SOW 
H 
PS 
MPW 
PFRGW 
Totals: 
Coast 
len 
(km) 
4.4 
2.8 
0.2 
0.5 
1.2 
0.2 
3.1 
1.6 
14.0 
gth 
{%) 
31.4 
20.0 
1.4 
3.6 
8.6 
1.4 
22.1 
11.4 
100 
Stone 
(n) 
4 
1 
1 
0 
1 
0 
4 
2 
13 
artefact 
(%) 
30.8 
7.7 
7.7 
0.0 
7.7 
0.0 
30.8 
15.4 
100 
scatters 
E 
4.1 
2.6 
0.2 
0.5 
1.1 
0.2 
2.9 
1.5 
FRGCCFC = Coastal red gum and coastal cypress forest complex 
CMBBF = Casuarina and mallee brush box forest 
WBW = Wallum banksia woodland 
SGW = Scribbly gum woodland 
H = Heathland 
PS = Paperbark swamp 
MPW = Mixed paperbark woodland 
PFRGW = Paperbark and forest red gum woodland 
E = expected number of stone artefact scatters 
SITE SIZE 
The length of stratified midden deposits along eastern Tin 
Can Bay ranged from less than a metre (e.g. Site 78) up to 145m 
(Site 54), with an mean ca. 26m (McNiven 1985:14). While the 
distribution of midden lengths along the inlet is variable, 
highest values were recorded for the >30-40km coastal section 
(McNiven 1985:15, 17) . 
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As with Teewah Beach middens, visibility restrictions 
precluded an accurate assessment of the area of Tin Can Bay 
middens. The one exception was Site 42 which measured up to 
400m across with an area of approximately 115,000 sq.m. While 
the representativeness of this site is unknown, the midden is 
almost double the area of the largest midden recorded along 
Teewah Beach (Double Island Point Site 1). 
In contrast to the size of middens, the majority (n=14) of 
the stone artefact scatters are very small, consisting of three 
artefacts or less. The largest scatter was Site 69b which 
measured at least 10m x 50m in area. 
EXCAVATIONS 
Two sites were excavated along Tin Can Bay to provide 
detailed insights into the range and chronology of cultural 
remains. Both sites were chosen from the southern half of the 
inlet where the majority of sites were recorded (n=56) adjacent 
to the northern half of the sandmass and swamp zone which have 
been a major focus of this project. The sites are Tin Can Bay 
Site 75b and Cameron Point Site 62 (Figure 7.1). 
TIN CAN BAY SITE 75B 
The site 
Tin Can Bay Site 75b is part of a large complex of middens 
located along a small baylet adjacent to expansive tidal 
mudflats. It extends intermittently along a 1.0-1.2m-high 
erosion face for at least 10m within Casuarina and mallee brush 
box forest (Figure 7.2, Plate 7.1). 
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Figure 7.2. Site plan of Tin Can Bay Site 75b. 
Excavation and stratigraphy 
Two contiguous 50cm x 50cm Squares (SQs A and B) forming a 
rectangular-shaped test pit were excavated in a relatively dense 
concentration of shell to obtain an adequate sample of cultural 
remains for analysis (Figure 7.2). The pit was excavated to a 
maximum depth of 92cm (SQA) and 42 XUs totalling 630.3kg of 
material were removed. Specific measurements recorded for each 
XU are presented in Appendix A (Tables A.25 and A.26). 
Two major Stratigraphic Units (SU) were identified (Figure 
7.3). SUla and SUlb consist of relatively loose sediment grading 
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TIN CAN BAY SITE 75b 
Stratigraphic section 
East 
0-1 
10-
20 
E 
o 
, r^T T T ^ I V - - ; ' • - - . I •'I "^ I _--> s I . - . > / ' ^ ' ^ 
su 
1b 
@ major root 
Figure 7.3. Stratigraphic section for Tin Can Bay 
Site 75b. 
from dark gray (lOYR-4/1) sand with a pH of 4.5 to light 
brownish gray (lOYR-6/2) sand with a pH of 7.5 with depth. They 
extend from the surface down to a maximum depth of ca. 23cm 
(SQA). SUlb exhibits a major concentration of shell and yielded 
the bulk of cultural remains recovered from the pit. SD2 extends 
from ca. 9cm below the surface for some 70-80cm to the base of 
the pit. It mostly consists of loose, light gray (lOYR-7/1) 
sand grading to white (lOYR-8/1) and very light gray (lOYR-7/2) 
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sand towards the base of the pit. Acidity (pH) values range from 
8.0 to 6.5. The upper section of this unit exhibits a small 
number of shell fragments and stone artefacts around a series of 
large tree roots. 
Dating 
A 56.Og sample of oyster and club whelk shell fragments was 
submitted for radiocarbon age determination to Beta Analytic Inc. 
through the NWG Macintosh Centre for Quaternary Dating, 
University of Sydney. The sample was obtained from SQA:XU7 to 
date the base of the midden. The resulting age in radiocarbon 
years is 700 +. 70 bp (Beta-19421) , producing a calibrated and 
marine reservoir (450 year - Gillespie and Temple 1977) corrected 
age of modern (i.e. 19th century) (Table 7.3). 
Table 7.3. Radiocarbon age determinations for Tin Can Bay sites. 
Lab. No. Site SQ-XU Depth C-14 age Cal. age Cal. age 
No. (cm) (yrs bp) (yrs BP) (2 sigmas) 
Beta-19421 75b A-7 18-21 700+70 modern modern 
Beta-34400 62 B-6 14-17 190+50 199* 416-0 
Beta-34401 62 B-10 27-30 950+60 807* 970-730 
* = one of seven calibrated dates (282, 199, 192, 173, 154, 3, 0) 
# = one of three calibrated dates (917, 807, 803) 
NB. calibrated dates chosen represent those closest to the 
midpoint of the 2 sigma calibrated age range. 
Cultural remains 
Excavated cultural materials included shellfish remains, 
vertebrate remains and stone artefacts. The bulk of faunal 
remains were restricted to the top 20-25cm of the deposit, while 
stone artefacts were found throughout most of the sequence 
(Figure 7.4). Due to time restrictions, only shellfish remains 
recovered from SQA were analysed in full. 
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Shellfish remains 
A total of 909 shellfish (based on MNI/XU) weighing 6656.Ig 
was excavated from SQA. Species included commercial oyster 
(Saccostrea commercialis), club whelk (Pyrazus ebeninus), 
toothed oyster (Ephippium ephippium), sand snail (Polinices 
sordidus), mud whelk (Velacumantus australis), nerite (Nerita 
lineata), cockle (Anadara trapezia), limpet (Patelloida mimula), 
periwinkle (Bembicium nanum), pipi (Donax deltoides), hairy 
mussel (Trichomya hirsuta), murex 1 (Bedeva paivae), murex 2 
(Cronia contracta) and bivalve (Mactridae) (Table 7.4). 
Commercial oyster is the most numerous shellfish type recovered, 
followed by club whelk, toothed oyster and sand snail. Of 
lesser importance is mud whelk, nerite and cockle, followed by 
a minor representation of limpet, periwinkle, pipi, hairy 
mussel, murex (2 species), and bivalve. As commercial oyster, 
club whelk, toothed oyster and sand snail represent the larger 
shellfish recovered, it is clear that they constituted the bulk 
of shellfish calories consumed at the site. 
All shellfish could have been procured from the inter-tidal 
zone adjacent to the site. The only exception is the four pipi 
shells recovered from XUs 3 and 4. These shells could have been 
obtained from either Rainbow Beach or Teewah Beach located at 
distances of 9km and 13km respectively. 
A number of changes in the vertical distribution of shellfish 
taxa were identified (Table 7.4). For example, while commercial 
oysters and club whelks occur throughout most of the midden, 
there exists a spatial disjunction between toothed oysters (XUs 
1-4) and sand snails (XUs 4-7). It is unknown whether this 
196 
change in shell discard corresponds to chronological changes in 
resource availability and/or selection criteria. 
Table 7.4. MNI for shellfish identified from Square A, 
Tin Can Bay 75b. 
XU 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
(no.) MNI MNI MNI MNI MNI MNI MNI MNI MNI MNI MNI MNI MNI MNI 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
Tota 
1 = 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
10 = 
11 = 
12 = 
13 = 
14 = 
3 
21 
38 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Is: 67 
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2 
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0 
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0 
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0 
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Vertebrate remains 
The only vertebrate remains were two fragments of unburnt 
bone weighing O.Olg in SQB:XU1. At present, it remains unknown 
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if these fragments were discarded at the site by Aboriginal 
people. For example, similar fragments were observed within 
recent dingo faeces on the ground surface immediately adjacent to 
the site. It is quite possible therefore, that the excavated 
bone fragments represent the weathered remains of similar fecal 
material. Future taphonomic research may help resolve this 
issue. 
Stone artefacts 
A total of 170 stone artefacts weighing 151.12g was recovered 
from SQs A and B. These are represented by 22 flakes (complete 
and broken) (12.9%), 148 manuports (87.1%) and at least seven 
raw material types (Table 7.5). While the most numerous raw 
material was quartz (78.8%), most of this consisted of small 
pebble/fragment manuports (n=133). At present, the reason(s) 
behind the transportation and subsequent discard of these 
artefacts at the site remains obscure. I hypothesize however, 
that they were inadvertently brought to the site attached to some 
other resource (e.g. soil surrounding plant foods etc.). 
Table 7.5. Stone artefact raw materials 
for Squares A and B, Tin Can 
Bay Site 75b. 
Raw 
material 
Quartz 
Silcrete 
Sandstone 
Andesite 
Oxide 
Basalt 
Unknown 
Totals: 
n 
134 
13 
11 
7 
3 
1 
1 
170 
% 
78.8 
7.6 
6.5 
4.1 
1.8 
0.6 
0.6 
100 
wt. 
5.64 
5.58 
1.37 
6.41 
132.01 
0.05 
0.06 
151.12 
% 
3.7 
3.7 
0.9 
4.2 
87.4 
0.1 
0.1 
100 
198 
B 
cm 
Figure 7.5. Bevel-edged tools from vicinity of 
Tin Can Bay Site 75b (A: Site 78:IF1, 
B: Site 83:IF1). 
199 
At least one manuport appears to have been intentionally 
transported to the site. It weighs 131.2g and consists of a 
tabular fragment of ferruginous sandstone. This material could 
have been obtained from a number of creeks along the western side 
of the sandmass or from either Teewah Beach or Rainbow Beach 
where layers of identical material form within the coloured 
sands. The specific function(s) of the artefact is unknown. 
The majority of flakes were manufactured from either andesite 
(n=7) or silcrete (n=12). All of the andesite flakes and seven 
of the silcrete flakes were recovered from the midden (XUs 1-9) 
while the remaining five silcrete flakes were found beneath (XUs 
10-21) . 
The only evidence for tool use at the site were four flakes 
exhibiting use-wear along the platform recovered from the midden 
(XUs 1-9). They range in size from 0.05g to 3.17g and are made 
from andesite (n=l) and silcrete (n=3). One of the flakes is a 
bevel flake from a bevel-edged tool. Similar tools have been 
found near the site (e.g. Figure 7.5). The remaining three 
flakes exhibit a section of a heavily use-worn ('rounded') 
working edge of an 'east coast chopping tool' (Kamminga 1978:270-
77). Once again, these artefacts provide strong evidence for 
plant food processing at the site. 
CAMERON POINT SITE 62 
The site 
Cameron Point Site 62 is a large shell midden exposed for 
approximately 40m along a 2m-high erosion face (Figures 7.1 and 
7.6). Numerous stone artefacts that have eroded out from the 
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site are located on adjacent tidal mangrove sand and mudflats. 
The width of the site was not determined due to visibility 
restrictions. Vegetation is Forest red gum and coastal cypress 
forest complex. 
Excavation and stratigraphy 
Three contiguous 50cmx 50cm Squares (SQs A, B and C) forming 
a rectangular-shaped pit were located adjacent to a relatively 
thick exposure of shell to obtain an adequate sample of cultural 
remains for analysis (Figure 7.6). The pit was excavated to a 
maximum depth of 52cm (SQs B and C) and 39 XUs totalling 371.7kg 
of material were removed. Specific measurements recorded for 
each XU are found in Appendix A (Tables A.27 and A.28). 
Two major Stratigraphic Units (SU) were identified (Figure 
7.7). SUl extends from the surface down to a maximum depth of 
22cm (SQA). It consists of loose, very dark gray (lOYR-3/1) 
sand with pH values ranging from 4.0 to 5.5. The bulk of shell 
was restricted to this unit. SU2 is located beneath SUl and 
grades from gray (lOYR-5/1) sand with a pH of 6.0 to light gray 
(lOYR-6/1) sand with a pH of 4.0 with depth. It extends from 
13cm below the surface for some 29-37cm to the base of the pit 
and exhibits a number of large tree roots. Most stone artefacts 
were restricted to this unit. 
Dating 
Two samples of charcoal were submitted to Beta Analytic Inc. 
for radiocarbon age determination. The first sample (ll.Og) was 
obtained from the base of SUl (SQB:XU6) to date the base of the 
midden (Figure 7.8). The resulting age in radiocarbon years is 
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190H:50 bp (Beta-34400) producing a calibrated age of 199 BP 
(Table 7.3). The second sample (12.0g) was obtained from 
SQB:XU10 in SU2 to establish the antiquity of cultural discard 
(stone artefacts) at the site. The resulting age in radiocarbon 
years is 950+ 60 bp (Beta-34401), yielding a calibrated age of 
807 BP (Table 7.3). 
TIN CAN BAY 
CAMERON POINT SITE 62 
Stratigraphic section 
East 
0-| 
10-
20 
30-1 
40 
50 
SU 
stiell 
major root 
Figure 7.7. Stratigraphic section for Cameron Point 
Site 62. 
Cultural remains 
Cultural materials included shellfish remains, vertebrate 
remains and stone artefacts. The bulk of faunal remains were 
restricted to the upper 17cm of the sequence, while all stone 
artefacts were found below this level down to near the base of 
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the pit (Figure 7.8). Due to time restrictions, only faunal 
remains from SQB were analysed in detail. Cultural remains from 
SQA were not analysed due to potential disturbance from massive 
root intrusion. 
Shellfish remains 
A total MNI of 332 shellfish (based on MNI/XU) weighing 
2854.5g was recovered from SQB. Species recovered included 
commercial oyster (Saccostrea commercialis), cockle (Anadara 
trapezia), club whelk (Pyrazus ebeninus), mud whelk (Cerithidea 
largillierti), nerite (Nerita lineata) and hairy mussel 
(Trichomya hirsuta) (Table 7.6). As seen at Site 75b, 
commercial oyster is the most numerous shellfish type recovered, 
followed by smaller quantities of club whelk and cockle, and 
minor amounts of hairy mussel, mud whelk and nerite. No major 
vertical (chronological) changes exist in the relative proportion 
of shellfish types (Table 7.6). 
Table 7.6. MNI for shellfish identified from Square B, 
Cameron Point Site 62. 
XU Commercial Cockle Club Mud Hairy Nerite 
oyster whelk whelk mussel 
(no.) MNI MNI MNI MNI MNI MNI 
1 
2 
3 
4. 
S 
6 
7 
S 
9 
10 
11 
12 
13 
Totals: 
1 
2 
:8 
151 
89 
20 
2 
0 
0 
0 
0 
0 
0 
273 
0 
0 
1 
4 
10 
2 
0 
0 
0 
0 
0 
0 
0 
17 
4 
0 
2 
18 
9 
3 
1 
0 
0 
0 
0 
0 
0 
37 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
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All shellfish could have been procured from the inter-tidal 
zone adjacent to the site. While no pipi shell was excavated, a 
single valve was observed on the erosion face towards the 
southern end of the site. I suggest this shell was collected 
from Rainbow Beach (6km away) due to its proximity, although 
Teewah Beach (13km away) should not be ruled out as a source. 
Vertebrate remains 
A total of 0.15g of bone was recovered from SQB:XUs 2, 4 and 
5. The only identifiable bone was an unburnt otolith (O.lOg) in 
XU2 deriving from a relatively small summer whiting (Sillaqo 
ciliata). These fish abound in the shallow tidal waters adjacent 
to the site. Unfortunately, the role that Aboriginal people 
played in the discard of the otolith is problematic. As seen at 
Site 75b, dingo faeces exhibiting fish bones have been observed 
on the surface adjacent to the site. It is quite possible 
therefore, that the otolith is the result of non-human 
activities. 
Four fragments of bone weighing 0.77g were recovered from 
SQA:XU5. One of these (0.32g) derives from the limb of a 
macropod, while another (0.26g), possibly deriving from a 
mammal, exhibits burning and some calcining. As with the 
whiting otolith however, both these bones could have been 
transported to the site as a result of dingo activity. Once 
again, future taphonomic research may provide some insight into 
this important question. 
Stone artefacts 
A total of 101 stone artefacts weighing 249.36g was recovered 
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from SQs B and C. These are represented by 11 flakes (complete 
and broken) (10.9%), one flaked piece (1.0%), one core (1.0%), 
88 manuports (87.1%) and nine raw material types (Table 7.7). As 
seen at Site 75b, most artefacts are small quartz 
pebble/fragment manuports (n=59, 58.4%) probably inadvertently 
introduced to the site attached to some other resource (e.g. soil 
surrounding plant foods etc.). A similar origin may also 
account for the remaining manuports. 
Table 7.7. Stone artefact raw materials 
for Squares B and C, Cameron 
Point Site 62. 
Raw 
material 
Quartz 
Sandstone 
Oxide 
Silcrete 
Andesite 
Chert 
Quartzite 
Unknown 
Totals: 
n 
59 
12 
8 
4 
3 
2 
1 
12 
101 
% 
58.4 
11.9 
7.9 
4.0 
3.0 
2.0 
1.0 
11.9 
100 
wt. 
23.77 
3.30 
3.77 
4.70 
210.05 
0.38 
1.44 
1.95 
249.36 
% 
9.5 
1.3 
1.5 
1.9 
84.2 
0.2 
0.6 
0.8 
100 
Flaked stone artefacts (i.e. flakes, flaked pieces and a 
core) from SQs B and C were manufactured from silcrete (n=4), 
andesite (n=2), chert (n=2) and unknown (n=3). No formal 
implement types were recovered. 
To gain further insight into the nature of stone artefact 
types discarded at the site, a large private collection of 224 
stone artefacts recovered from the inter-tidal zone directly 
adjacent to Sites 62 and 63 was examined (McNiven 1984:145). All 
artefacts appear to have eroded out of stratified deposits on the 
adjacent embankment and probably date to the last 1000 years. 
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cm 
Figure 7.9, Stone implements from Cameron Point 
Sites 62-63 (A: bevel-edged tool 
IFl, B:bevel-edged tool IF2, 
208 
^^"\{ 'tj 
D 
Figure 7.9 cent. C: tula adze IF3, 
D: backed blade IF4) 
A total of 12 bevel-edged tools, 10 bevel flakes, a backed 
blade (elouera) and a tula adze were identified (Figure 7.9). 
While the identification of bevelled artefacts is consistent with 
other finds from along the estuarine coast, both the backed 
blade and tula adze remain unique finds. The bevelled artefacts 
provide strong evidence for the processing of plant foods at the 
site. 
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DISCUSSION 
Chronology 
Excavation results from Cameron Point Site 62 establish human 
use of Tin Can Bay at ca. 800 BP. In contrast, shell middens at 
Sites 62 and 75b exhibit recent antiquities of 100-200 years. 
Given that other recorded midden sites along Tin Can Bay have 
comparable stratigraphic contexts below the surface, I argue 
that they also date to the recent prehistoric past (<1000 BP). 
Site distribution and resource availability 
It is doubtful that the bias of middens to Forest red gum and 
coastal cypress forest complex, Casuarina and mallee brush box 
forest and Scribbly gum woodlands is related to spatial 
variation in shellfish productivity, as shellfish habitats 
(i.e. tidal sand and mudflats) occur along the entire length of 
the coast. Alternatively, I suggest considerations of camp 
comfort and proximity to plant foods were important determinants 
of midden location. For example, in contrast to other 
vegetation types along the inlet (e.g. Paperbark swamp and 
Heathland), the three preferred vegetation types provide a cool 
shady retreat with abundant shelter construction materials on 
more elevated and drier sand. Also, these vegetation types are 
the preferred habitats for bungwall (Blechnum indicum) and 
bracken fern (Pteridium esculantium) ; the only major and 
abundant plant foods observed along the estuarine coast (see 
Harrold et, al. 1987). 
Subsistence activities 
Faunal remains identified from excavation and survey work 
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along Tin Can Bay include molluscs (oyster, whelk, cockle, 
scallop, sand snail, nerite, periwinkle, hairy mussel, 
limpet, murex and pipi), crustaceans (mud crab), fish (summer 
whiting) and mammal (macropod). As the only evidence for mud crab 
consists of a single claw fragment (Site 57) and major taphonomic 
problems surround the source of vertebrate remains recovered from 
Sites 62 and 75b, it is clear that extant faunal remains are 
dominated by shellfish. 
The large range of shellfish taxa recovered from middens 
clearly documents the existence of a relatively broad shellfish 
foraging strategy, with a focus upon the collection of oysters. 
In addition, short-term variations in the ratio of shellfish 
species at Site 75b appear to reflect a degree of procurement 
flexibility, possibly in response to localized variations in 
resource availability (cf. Meehan 1982). 
It is doubtful that poor preservation is the cause of the 
dearth of vertebrate remains within middens along Tin Can Bay. 
For example, pH values for the Site 75b midden ranged from 4.5-
7.5 while at Site 62 it ranged only from 4.0-5.5. Ironically, 
the bulk of bone excavated from these two sites came from Site 62 
which exhibited a more acidic and hence a poorer preservational 
matrix for bone. If quantities of vertebrate remains were being 
discarded along with shellfish remains at both sites, then more 
evidence should be forthcoming. The most plausible explanation 
for the virtual absence of vertebrate remains at Sites 75b and 62 
is that such remains were simply never associated with the midden 
deposits. 
The lack of major evidence for the procurement of terrestrial 
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animals is not altogether surprising given their low abundance 
across the region. In constrast, the lack of fish remains is 
not consistent with the huge fish resource base of the adjacent 
inlet and numerous early accounts documenting fishing by 
Aboriginal people at Cooloola (see Chapter 4). Therefore, I 
argue that in the recent prehistoric past, fishing was a more 
significant activity along Tin Can Bay than is documented in the 
archaeological record and that the discard of fish remains was 
probably spatially and/or temporally separated from the discard 
of shellfish remains. 
While it is possible that other midden sites along Tin Can 
Bay functioned more as fishing bases, no evidence of fish 
remains was ever observed in midden sections along the coast. 
Nevertheless, future excavation of a larger sample of sites is 
required before more conclusive statements can be made concerning 
faunal procurement and consumption along eastern Tin Can Bay. 
Such studies should also investigate in detail the potential 
taphonomic effects of dingo faecal contamination of sites through 
an examination of recent scat material. Similarly, use-wear and 
residue analysis of stone artefacts may also provide insights 
into the possible consumption of fish and other vertebrates. 
Inferences concerning foods consumed between ca.200-800 BP 
are limited by a lack of organic remains. I speculate however, 
that both shellfish and fish were procurred given that few 
changes in the available animal resource base have occurred 
during this period. Following inferences concerning the pre-900 
BP dietary assemblage along Teewah Beach (Chapter 5), it is 
similarly hypothesized that the lack of shellfish remains 
reflects lower shellfish discard rates resulting from lower 
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intensity shellfish procurement. 
Bevel-edged tools and plant food preparation 
The major formal artefact type identified from eastern Tin 
Can Bay during survey and excavation work was bevel-edged tools. 
While only five of these tools were recorded during the initial 
1983 survey (cf. 'bevelled pounders' - McNiven 1985:23-4), the 
subsequent identification of at least 10 bevel-edged tools at 
Cameron Point Sites 62-63 supports the view that the density of 
these artefacts is far greater than originally believed. Infact, 
I argue now that 100's of bevel-edged tools probably exist along 
eastern Tin Can Bay. Such a finding is not altogether 
surprising given that positive identification of many tools can 
only be achieved using magnification (see McNiven in press). 
Following inferences concerning bevel-edged tool use along 
Teewah Beach, I suggest bevel-edged tools discarded along 
eastern Tin Can Bay were similarly associated with the processing 
of plant foods. While many of these tools may have processed 
local bungwall and bracken fern, analysis of finds from the 
adjacent swamp zone provide clues to additional plant sources. 
These findings are presented in the next chapter. 
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CHAPTER EIGHT 
SWAMP ZONE 
INTRODUCTION 
This chapter documents a major survey and a series of 
excavations undertaken in the large swamp zone flanking the 
western side of the sandmass. Information on the environmental 
diversity of this zone is presented first to allow better 
understanding of the survey strategy and survey results. 
Following results of the excavations, inferences will be made 
concerning settlement-subsistence activities. 
SWAMP ZONE 
The swamp zone is an environmentally-based survey zone that 
encapsulates most of the Coastal sand plain physiographic unit 
north of Lake Cootharaba. Except for its northwestern boundary 
(eastern Tin Can Bay), no clearly defined boundary marks the 
extent of this physiographic unit. Such a situation led to the 
following delineation of the swamp (survey) zone. The eastern 
boundary follows the bitumen road south of Rainbow Beach township 
for 8km where it diverges east and continues along the western 
firebreak forestry track for some 19km. The western boundary 
follows the southern periphery of Tin Can Bay for 38km and 
continues southwards in a line to the southern extent of the 
survey zone located some 4km north of Lake Cooloola (Figure 
8.1). Therefore, sections of both the western and eastern 
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margins of the swamp (survey) zone i n c o r p o r a t e e lements of the 
Low s a n d s t o n e h i l l s and High sand dunes p h y s i o g r a p h i c u n i t s 
r e s p e c t i v e l y (see Chapter 1 ) . 
Tin Can Bay 
Rainbow Beach township 
c.x^v 
COOLOOLA: 
SWAMP SURVEY ZONE 
SURVEY TRANSECTS 
km 
r--j 
Figure 8.1, Swamp survey zone showing location of 
survey transects and excavated sites. 
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ENVIRONMENTAL SETTING 
The southern section of the swamp zone consists mostly of the 
northern section of the Noosa Plain, a relatively flat to gently 
undulating sand plain flanking the Noosa River and its major 
tributaries (e.g. Teewah Creek) (Thompson and Moore 1984:13). 
The northern section of the survey zone is environmentally 
similar to the Noosa Plain, bounded to the east by the 
northwestern margin of the sandmass and to the west by Tin Can 
Bay (Thompson and Moore 1984:14) (see Figure 8.1). 
Plate 8.1. Looking northeast across the northern 
sections of the swamp zone. 
The swamp zone comprises a mosaic of low swampy fields 
flanked by more elevated sandy hills (Plate 8.1). To the east 
these sandy hills are generally less than 60m a.s.l. and 
represent the eroded remnants of old sand dunes and low gradient 
2 IS 
alluvial fans. Sandy deposits along the western flank are 
generally lower in elevation. Along eastern Tin Can Bay they 
consist of aeolian deposits of sand emanating from the inter-
tidal zone of the inlet, while further south they comprise 
alluvial deposits emanating from sandstone hills to the west 
(Thompson and Moore 1984). 
Vegetation patterns reflect the low swamp-higher sandy 
deposit topography (Harrold et, al. 1987, Sandercoe 1986). Low 
lying swampy areas are dominated by low (<lm) heathlands 
consisting of a complex mixture of species dominated by banksias 
(Bank s i a oblonqifolia and Banks ia robur ) and grass tree 
(Xanthorrhoea resinosa). Some areas exhibit patches of high to 
tall (9-15m) Paperbark woodland dominated by Melaleuca 
quincjuenervia. On elevated drier sandy deposits vegetation is 
dominated by Wallum banksia woodlands (see Chapter 6 for 
details). 
Two other vegetation types of lesser importance on more 
elevated sections are Scribbly gum woodlands (see Chapter 6 for 
details) and Casuarina and mallee brush box forest. Casuarina 
and mallee brush box forest is found only in patches across the 
northern part of the swamp zone. Dominant tree species include 
casuarina, paperbark, cypress pine (Callitris columellaris) and 
white mahogany (Eucalyptus umbra). Understory and ground cover 
is usually sparse. 
Fringing the Noosa River and most sections of Teewah Creek is 
a complex mosaic of tall open forest and woodland. Common canopy 
trees include eucalypts, casuarinas, paperbark, cypress pine 
and swamp box (Lophostemon suaveolens). 
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The floristic richness of the swamp zone is not reflected in 
the vertebrate faunal assemblage. In contrast to other areas of 
Cooloola, no marsupial mice or echidnas occur. Northern brown 
bandicoots (Isoodon macrourus) are uncommon and restricted to 
heathland and sedgeland areas. Ringtail possums (Pseudocheirus 
pereqrinus) and brushtail possums (Trichosurus caninus) are also 
uncommon and restricted to areas of woodland and forest with a 
well-developed heathy understory. Grey kangaroos (Macropus 
qiqanteus), swamp wallabies (Wallabia bicolor) and dingoes 
(Canis familiaris dinqo) are also uncommon and found in woodland, 
forest and heathy areas. The only relatively abundant mammals 
are murid rodents (Muridae), flying foxes (e.g. Pteropus 
scapulatus) and bats (e.g. Syconycteris australis). All of these 
animals except for echidnas are relatively abundant beyond the 
actual survey zone in coastal sand plain areas immediately north 
of Lake Cootharaba (Dwyer, Kikkawa and Ingram 1979). Therefore, 
as a potential exploitable resource, the mammals of the swamp 
zone can be considered poor. 
SURVEY STRATEGY 
As adequate coverage of the swamp zone was not achieved 
during the 1983 survey (see McNiven 1985:18-21), a new survey 
strategy was formulated to better characterize archaeological 
remains. In particular, emphasis was given to characterizing 
the faunal contents and size of sites relative to proximity to 
both estuarine and oceanic coastlines. 
The swamp survey area is 27km long (N-S), averages some 
2 
5km wide (E-W) and exhibits an area of some 135 km . The 
sampling design consisted of dividing the survey area into a 
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systematic series of 14 one kilometre-wide transects (designated 
Transects A to N) spaced 1km apart. The location of the 
transects followed the 1km x 1km grid system employed on 1:50,000 
topographic maps covering the region. 
As time restrictions precluded the traversing of all 
transects, transect sub-sampling was undertaken. To ensure 
adequate coverage, the survey zone was divided into three 
broadly equal sections: 0-lOkm, >10-20km and >20-27km. From each 
section, every second transect was chosen for surveying, 
yielding two transects from each section and six transects 
overall (Transects B, D, G, I, L and N - see Figure 8.1). 
Due to the enormity of the area covered by the six transects 
2 (ca. 30 km ) further sub-sampling was undertaken within each 
transect. Only transect boundaries, fringes of swamps and a few 
small transects running between these areas were actually 
surveyed (Figure 8.2). As a result, some 69km of transects with 
average widths of 20m were examined in detail. 
The survey recording techniques were specifically geared 
towards both the aims of the survey and the nature of the 
archaeological record. The 1983 survey demonstrated that the 
same lack of midden discreteness that characterized the sandmass 
was also characteristic of the swamp zone. As a result, a non-
site survey strategy was implemented whereby the number of 
cultural remains (shells and stone artefacts) for each 100m 
section (analytical unit) of transect was recorded. The quantity 
of shells (including fragments) was noted employing one of the 
following numerical classes: 1, >1-10, >10-50, >50-100 and 
>100. All stone artefacts observed were recorded. 
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SWAMP ZONE - TRANSECT G 
Figure 8.2. Swamp zone survey transects showing numbered 
100m analytical units exhibiting (black) or 
not exhibiting (white) cultural remains. 
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Figure 8 .2 . cont . 
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SURVEY RESULTS 
The 69.3km of transect resulted in 693 x 100m analytical 
units (Figure 8.2). Transect data are presented in Appendix C 
(Tables C.l to C.6). 
Shell density 
The density of shellfish remains within each 100m analytical 
unit varied considerably, with the 1, >1-10 and >10-50 density 
groups the most numerous (88.4%) (Table 8.1). Such a pattern 
demonstrates that extremely ephemeral shell discard behaviour 
characterized most of the swamp zone. 
Table 8.1. Frequency of shell density groups for 
swamp survey zone transects. 
Shell 
density 
group 
1 
>1-10 
>10-50 
>50-100 
>100 
Total: 
B 
n 
8 
11 
8 
2 
2 
31 
D 
n 
3 
13 
8 
0 
2 
26 
Tra 
G 
n 
4 
2 
3 
1 
1 
11 
nsects 
I 
n 
2 
3 
4 
1 
1 
11 
L 
n 
0 
2 
1 
0 
0 
3 
N 
n 
3 
1 
0 
0 
0 
4 
Total 
n 
20 
32 
24 
4 
6 
86 
% 
23.3 
37.2 
27.9 
4.7 
7.0 
100 
Shell types 
Both estuarine and oceanic shells were found within the swamp 
zone. Estuarine shells included commercial oyster (Saccostrea 
commercialis), toothed oyster (Ephippium ephippium), cockle 
(Anadara trapezia), club whelk (Pyrazus ebeninus), while the 
only oceanic shell recorded was pipi (Donax deltoides). 
Dramatic latitudinal changes were observed in the relative 
proportion of estuarine and/or oceanic shells across the survey 
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zone. Moving southwards through Transects B to G, the relative 
proportion of 100m units exhibiting estuarine shell gradually 
decreases, while the proportion of units exhibiting oceanic 
shell gradually increases. After this point estuarine shell 
drops completely out of midden assemblages and oceanic shell is 
discarded exclusively (Transects I to N) (Figure 8.3). 
100-1 
90 
8 0 -
7 0 -
6 0 -
% 5 0 -
4 0 -
3 0 -
20 
10-1 
0 
Transects 
c estuarine |:::;x;:;:;:;:j estuarine/ oceanic oceanic 
Figure 8.3. Relative proportion of estuarine and/or 
oceanic shell within middens for swamp 
zone transects. 
The distance of middens to potential shellfish sources 
strongly influenced the composition of shell assemblages. For 
example, the relative proportion of 100m units exhibiting 
estuarine shell within 1km wide sections generally decreased as 
distance from Tin Can Bay increased (Figure 8.4). In fact all 
estuarine shell was recorded within 7km of the inlet. Such 
patterning is consistent with the recovery of only 17 estuarine 
shell fragments from the adjacent sandmass. 
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Accounting for the relative significance of oceanic shell 
(pipi) in middens across the swamp zone is more difficult. 
Unlike estuarine shell, pipis have two potential sources along 
Rainbow and Teewah Beaches. As the proportion of pipis in 
middens decreases with increasing proximity to Rainbow Beach and 
increases with increasing proximity to Teewah Beach (Figures 8.3, 
8.5), I suggest Teewah Beach is the more likely source area for 
the bulk of pipi shell discarded across the swamp zone. 
100-
80-
60-
% 
40-
20-
estuarine 
estuarine/oceanic 
oceanic 
4 5 6 7 8 9 10 11 12 
distance from Teewah Beach (km) 
Figure 8.5. Relative proportion of oceanic and/or 
estuarine shell within middens across 
swamp zone in relation to distance from 
Teewah Beach. 
Shell distribution 
While on average some 12.4% (n=86) of 100m units exhibit 
shellfish remains, the proportional distribution of these units 
varied considerably between transects. For example, the average 
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proportion of 100m units with shell changes from 13.9% for the 
three northern transects (B, D and G) where estuarine shell 
predominates to 8.9% for the southern three transects (I, L and 
N) where pipi shell predominates (Table 8.2). In other words, 
the northern transects exhibit nearly 60% more 100m units with 
shell compared to the southern transects. 
Table 8.2. Relative proportion of 100m units 
exhibiting shell along swamp zone 
transects. 
Transect 100m units 100m units with shell 
n n % 
B 162 31 19.1 
D 177 26 14.7 
G 151 11 7.3 
I 100 11 11.0 
L 49 3 6.1 
N 54 4 7.4 
Total: 693 86 
Proximity to Tin Can Bay had a strong influence upon the 
amount of estuarine shell discarded in middens (Table 8.3). 
Infact 67.2% of all 100m units exhibiting estuarine shell were 
recorded within 2km of the inlet. 
To gain greater insight into specific locations of shell 
discard, two environmental contextual variables were recorded 
for each 100m unit. They were proximity to swamp edge and 
vegetation type. Proximity to swamp edge was measured by 
comparing those 100m units flanking swamp edges to those located 
either 'inland' or along the edge of major waterways (Noosa River 
and Teewah Creek) . Results show that not only are most 100m 
units with shell located along swamp edges, but as a proportion 
of the surveyed area, they have 1.6 and 4.8 times the chance of 
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yielding shell compared to inland areas and major waterways 
respectively (Table 8.4). Obviously a strong bias existed for 
the discard of shells around the edges of swamps. 
Table 8.3. The relative proportion of 100m units with 
estuarine shell for 1km sections moving away 
from Tin Can Bay. 
Distance 
from Tin 
Can Bay 
km 
0-1 
>l-2 
>2-3 
>3-4 
>4-5 
>5-6 
>6-7 
>7-8 
>8-9 
>9-10 
>10-11 
>11-12 
>12-13 
>13-14 
>14-15 
>15-16 
>16-17 
>17-18 
Total: 
100m 
units 
n 
134 
119 
58 
51 
45 
54 
39 
71 
19 
0 
0 
0 
23 
26 
0 
0 
19 
35 
693 
100m units 
exhi .biting 
shell 
n 
18 
25 
6 
11 
2 
4 
2 
5 
6 
-
-
-
1 
2 
-
-
3 
1 
86 
% 
13.4 
21.0 
10.3 
21.6 
4.4 
7.4 
5.1 
7.1 
31.6 
-
-
-
4.3 
7.7 
-
-
15.8 
2.9 
100m units 
exhibiting 
estuarine shell 
n 
18 
23 
5 
9 
1 
4 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
61 
% 
13.4 
19.3 
8.6 
17.6 
2,2 
7.4 
2.6 
0.0 
o«o 
-
-
-
0.0 
0.0 
-
-
0.0 
0.0 
Table 8.4. Location of 100m units with shell 
to either a swamp edge, inland or 
along the edge of a waterway. 
100m unit 
location 
swamp edge 
inland 
river/creek 
Total: 
100m uni 
n 
edge 
372 
290 
31 
693 
ts 100m 
with 
n 
57 
28 
1 
86 
units 
shell 
% 
15.3 
9.7 
3.2 
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Table 8.5. Vegetation association of 100m units of 
transect with shell for swamp zone. 
Vegetation 100m units 100m units O 
type with shell 
ft n % 
SGW 
BW 
CMBBF 
CC 
H 
PW 
Totals: 
86 
485 
46 
2 
4 
16 
639 
18 
55 
9 
0 
0 
0 
82 
22.0 
67.1 
11.0 
0.0 
0.0 
0.0 
100 
18 
55 
9 
0 
0 
0 
82 
11.0 
62.2 
5.9 
0.3 
0.5 
2.1 
82 
NB. No data for Transect N due to spatial restriction 
of Sandercoe's (1986) vegetation map. 
SGW = Scribbly gum woodland 
BW = Banksia woodland 
CMBBF = Casuarina and mallee brush box forest 
CC = Creek complex 
H = Heathland 
PW = Paperbark woodland 
O = observed number of cases 
E = expected number of cases 
Of the six vegetation types surveyed within the swamp zone, 
only those on more elevated dry land exhibited shell. They were 
Scribbly gum woodlands, Banksia woodlands, and Casuarina and 
mallee brush box forest. Of these, Banksia woodlands exhibited 
most shell with 55 (67.1%) of all 100m units with shell. 
However, the probability of finding a 100m unit with shell in 
Banksia woodlands, as expressed by proportion of 100m units 
exhibiting shell, is only half (11.3%) that compared to 
Scribbly gum woodlands and Casuarina and mallee brush box forest 
(20.9% and 19.6% respectively) (Table 8.5). Infact, a major 
bias existed in the location of shells in Scribbly gum woodlands 
and Casuarina and mallee brush box forest. These were the only 
vegetation types where more shells than expected were observed, 
with Scribbly gum woodlands and Casuarina and mallee brushbox 
forest exhibiting 1.6 and 1.5 times respectively the number of 
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100m units with shell than expected. All other vegetation types 
including Banksia woodlands have fewer shells than random 
processes would expect. 
To discern differences in shell discard patterns between the 
three vegetation types with shell, the relative amount of shell 
within each vegetation type was assessed. Figure 8.6 shows that 
the frequency distribution of shell density groups within each 
vegetation type is similar to that observed for the entire swamp 
zone with modal class values of either >1-10 or >10-50. It 
appears therefore that only quantitative as opposed to 
qualitative differences exist in the type of shell discard 
activities between the three vegetation types with shell. 
Table 8.6. Relative proportion of 'potential site locations' 
exhibiting shell in northern and southern 
transects of the swamp zone. 
'potential site locations' (100m units) 
total n n with shell % with shell 
northern transects 65 17 26.2 
(B, D, G) 
southern transects 9 1 11.1 
(I, L) 
NB. No data for Transect N due to spatial restriction of 
Sandercoe's (1986) vegetation map. 
The effects of proximity to Tin Can Bay upon the amount of 
shell discard across the swamp zone are reinforced by examining 
the relative proportion of 100m units within 'potential site 
locations' (i.e. areas adjacent to swamps within either Scribbly 
gum woodlands or Casuarina and mallee brush box forest) for 
northern and southern swamp transects. Results show that a real 
difference does exist with 26.2% and only 11.1% of 'potential 
site locations' in northern and southern transects respectively 
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e x h i b i t i n g s h e l l (Tab le 8 . 6 ) . Tha t i s , ' p o t e n t i a l s i t e 
l o c a t i o n s ' from the nor the rn t r a n s e c t s e x h i b i t 160% more 100m 
s e c t i o n s w i t h s h e l l t h a n s i m i l a r a r e a s w i t h i n t h e s o u t h e r n 
t r a n s e c t s . 
100 
% 50-
r.v.-..v..i 
TOTAL 
100 
% 50 Scribbly gum woodland 
I I 
100n 
% 50 Banksia woodland 
I I 
100-1 
% 5 0 - Casuarina and mallee brush box forest 
>1-10 >10-50 >50-100 >100 
shell density groups 
Figure 8 .6 . R e l a t i v e p ropor t i on of s h e l l d e n s i t y groups 
wi th in v e g e t a t i o n types for t he swamp zone. 
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stone artefacts 
Only seven stone artefacts were recorded along swamp zone 
transects producing a mean density of 1 artefact/9.9km (Table 
8.7). They exhibit a range of fracture types with the majority 
consisting of exotic raw materials (e.g. silcrete, chert and 
quartzite). It is apparent that stone artefact discard across 
the swamp zone was extremely infrequent. 
The only artefact recovered exhibiting obvious use-wear is 
the core from Transect B. One of its two flaked edges is heavily 
use-worn for 48mm, particularly the central section which 
exhibits a 12mm-long bevel (Figure 8.7a). 
Table 8.7. Surface stone artefacts from swamp survey zone 
transects. 
Transect 
B 
B 
B 
1 
I 
I 
I 
100m 
unit 
(no. ) 
19 
44 
115 
56 
56 
56 
56 
Artefa 
(no. 
1 
1 
1 
1 
2 
3 
4 
.ct 
) 
Fracture 
type 
flake 
flake 
core 
core 
flake 
flaked piece 
flake 
Raw 
material 
quartz 
silcrete 
unknown 
chert 
quartzite 
quartz 
sandstone 
Weight 
(g) 
1.23 
6.69 
428.90 
7.55 
3.88 
0.83 
55.90 
Another bevel-edged tool was located beyond the survey 
transects (Isolated Find 1). It is made on a large (823.Og) 
quartzite retouched flake and exhibits a bevelled edge on its 
right, left and distal margins (Figure 8.7b). The bevelled 
edges range in size from 34-llOmm with maximum bevel widths 
ranging from 2-3mm. 
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B 
Figure 8.7. Bevel-edged tools from the swamp zone 
(A: B/115/1, B: IFl) (bevels denoted 
by dark shading). 
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EXCAVATIONS 
A sample of three sites was excavated from the swamp zone to 
provide more detailed information on the range and chronology of 
cultural remains. The sites were selected from the south, 
middle and north of the survey zone to increase areal 
representativeness. They are Teewah Creek Site 112, Webber 
Swamp Site 100 and Cameron Creek Site 134. 
TEEWAH CREEK SITE 112 
The site 
Teewah Creek Site 112 is located in the southern section of 
the swamp zone along Transect I (100m unit No. 56) 7.2km 
southeast of Tin Can Bay and 8.5km inland from Teewah Beach 
(Figures 8.1 and 8.2). It consists of a small, low density pipi 
2 
shell scatter extending over an area of approximately 140 m some 
100m east of Teewah Creek (Figure 8.8). Vegetation at the site 
is Wallum banksia woodland (Plate 8.2). 
Excavation and stratigraphy 
Two contiguous 50cm x 50cm Squares (SQs A and B) forming a 
rectangular-shaped test pit were located over the highest 
density surface exposure of shell to obtain an adequate sample of 
cultural remains for analysis (Figure 8.8, Plate 8.2). The pit 
was excavated to a maximum depth of 52cm (SQB) and a total of 26 
XUs representing 364.3kg of material was removed. Specific 
measurements recorded for each XU are presented in Appendix A 
(Tables A.29 and A.30). 
233 
OJ 
0) 
HJ 
• r l 
CO 
OJ 
0) 
u 
u 
x: 
rd 
3 
0) 
(U 
EH 
4H 
0 
C 
id 
rA & 
0) 
• P 
•rH 
CO 
00 
CO 
0) 
3 
•rH 
234 
^ • ^ J f e ' > / 
.•• .••• v . ; K , . . • . . 
^•'r^K 
1 / 
\ / 
"X 
-• -v 
, 
Plate 8.2. Views of Teewah Creek Site 112 
(top: general view of excavation 
looking north, bottom: excavation 
pit prior to excavation). 
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No stratigraphic changes were observed in the pit. The 
entire deposit consisted of loose, light gray sand (lOYR-7/1) 
with pH values ranging from 4.0 to 5.0 (Figure 8.9). The bulk of 
cultural remains were recovered within 5cm of the surface. 
TEEWAH CREEK SITE 112 
Stratigraphic section 
North 
B 
0-1 
10 
204 
30 
40 
SO-' 
® 
<^Z2> 0 
© 
Stiell 
major root 
Figure 8.9. Stratigraphic section for 
Teewah Creek Site 112. 
Dating 
A number of European metal items were found in direct 
association with the shell midden. These artefacts appear to be 
the result of Aboriginal activity, thus dating the site to the 
19th century. No chronometric dates were obtained from the site. 
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Cultural remains 
Cultural materials recovered included shellfish remains and 
stone and metal artefacts. While most shells and metal artefacts 
were restricted to the upper 5cm of the deposit, stone artefacts 
were found down to the base of the pit (Figure 8.10). 
Shellfish remains 
A total minimum number (based on MNI/XU) of 103 pipis (Donax 
deltoides) weighing 793.Ig was recovered. These shells were the 
only faunal remains recovered from the site. It is probable that 
they were obtained from Teewah Beach (8.5km) given the distance 
to Rainbow Beach (16.0km). 
Stone artefacts 
The three flaked stone artefacts recovered were a small 
(1.70g) basalt flake found associated with shell near the 
surface (SQB:XU2), and two larger (5.82g and 2.19g) chert flakes 
from beneath the midden at a depth of some 23cm (SQA:XU7 and 
SQB:XU7). None of the artefacts exhibited obvious signs of use-
wear. 
Metal artefacts 
A large tabular fragment of rusty cast iron weighing 154.7g 
with a maximum length and thickness of 92mm and 10mm respectively 
was recovered from the surface (SQB:XU1). Numerous other small 
rust chips totalling 15.Ig were also recovered from the immediate 
vicinity of the fragment in SQA:XU1 and SQB:XU2. The single 
small (O.lg) metal chip recovered from SQA:XU7 probably 
represents minor disturbance during excavation. These chips 
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appear to be rust spawls deriving from the main fragment. Given 
the isolation of the site and its location far away from any 
European activity in the region, it is believed that the metal 
fragment was discarded at the site by Aboriginal people. Whether 
the artefact was used as some type of tool remains unknown. 
WEBBER SWAMP SITE 100 
The site 
Webber Swamp Site 100 is located 2.8km southeast of Tin Can 
Bay and some 10.0km inland from Teewah Beach (Figures 8.1 and 
8.2). It was recorded during the 1983 survey (McNiven 1985:15) 
and consists of a large, low density estuarine and oceanic shell 
midden scattered intermittently for approximately 200-300m 
across the side of a dune flanking the western and northwestern 
perimeter of Webber Swamp. Vegetation at the site consists of 
Scribbly gum woodland (Sandercoe 1986). 
Excavation and stratigraphy 
Two 50cm X 50cm non-contiguous Squares (SQs A and B) were 
placed over exposures of oceanic shell (SQA) and estuarine shell 
(SQB) in an attempt to ascertain the degree of mixing between the 
two shell types. The excavation was also undertaken over one of 
the densest exposures of shell to obtain an adequate sample of 
cultural remains for analysis. The pits were spaced 5.6m apart 
at a distance of 134m from the swamp (Figure 8.11). Pits A and B 
were excavated to a maximum depth of 51cm and 5 6cm respectively, 
and a total of 22 XUs representing at least 297.8kg of material 
was removed. Specific measurements recorded for each XU are 
presented in Appendix A (Tables A.31 and A.32). 
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WEBBER SWAMP SITE 100 
Stratigraphic sections 
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Figure 8.12. Stratigraphic sections for Webber 
Swamp Site 100. 
Two similar Stratigraphic Units (SU) were identified in each 
pit (Figure 8.12). SUl consists of loose light gray (lOYR-6/1) 
sand with a pH value of 4.5. It extends from the surface down to 
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a maximum depth of 19cm (SQB) and contains the bulk of shell 
recovered from each pit. SU2 commences on average 10cm below the 
surface with a small section surfacing in SQA. It continues to 
the base of both pits and mostly consists of dark gray (lOYR-4/1) 
to gray (lOYR-6/1) sand with pH values ranging from 4.0 to 5.0. 
Numerous roots were found throughout the unit and cultural 
remains mainly consist of stone artefacts. 
Dating 
A 53.Og sample of pipi shell was submitted for radiocarbon 
age determination to Beta Analytic Inc. through the NWG Macintosh 
Centre for Quaternary Dating, University of Sydney. The sample 
was obtained from SQA:XU3 at a depth of 5-8cm to establish the 
antiquity of the shell midden. A date of 101.1 ± 0.8% modern 
(Beta-19425) was yielded which is contemporaneous with Aboriginal 
activity at Cooloola during the 19th century. A comparable age 
is also inferred for the shell zone in SQB given its proximity 
and similar stratigraphic context. 
Cultural remains 
Cultural materials included shellfish remains and stone 
artefacts. Shell remains were largely restricted to the upper 
8cm of the deposit while stone artefacts were found down to the 
base of SQA (Figure 8.13). It is probable that all shell derives 
from a single layer located immediately below the present ground 
surface with deeper shell representing post-depositional 
disturbance. 
Shellfish remains 
A total minimum number (based on MNI/XU) of 22 pipis (Donax 
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deltoides) weighing 115.7g was recovered from SQA and nine 
commercial oysters (Saccostrea commercialis) and three club 
whelks (Pyrazus ebeninus) weighing 101.Ig was found in SQB. No 
other faunal remains were recovered. The spatial separation of 
estuarine and oceanic shellfish in both pits confirms initial 
ground observations. 
While pipi shells could have been obtained from either 
Rainbow Beach (10.4km) or Teewah Beach (10.0km), I argue that 
Teewah Beach is the more plausible source based on the 
distribution of other pipi shells in the swamp zone (see above). 
In contrast, estuarine shells recovered from SQB were probably 
procured from Tin Can Bay located 2.8km to the west. 
Stone artefacts 
Five stone artefacts were excavated. The largest was a 56.3g 
white-gray sandstone manuport found in SQB:XU9 at a depth of 
35cm. Unlike other tiny fragments of similar material in both 
pits, this item could not have been water transported for 300m 
to its present position from natural outcrops on Mt. Bilewilam to 
the south. It is probable that the artefact was discarded 
sometime prior to the formation of the midden. 
Micro-debitage in the form of a tiny quartz flaked piece 
(0.09g) and quartz flake (0.03g) was found in association with 
shell in SQA:XU3 and SQB:XU1 respectively. Whether two 
similarly-sized quartz flakes weighing O.OSg and 0.02g found in 
SQB:XU10 and SQA:XU11 respectively were once associated with the 
midden is unknown. Both artefacts are very small and would be 
susceptible to vertical movement. No formal artefact types were 
observed at the site. 
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CAMERON CREEK SITE 134 
The site 
Cameron Creek Site 134 is located along Transect B (100m unit 
No. 74) 1.6km east of Tin Can Bay and 4.0km southwest of Rainbow 
Beach (Figures 8.1 and 8.2). It consists of seven small, 
relatively discrete clusters of shell located within a 26m x 12m 
area (Figure 8.14, Plate 8.3). The site is located on gently 
sloping ground approximately Im above the level of a large swamp 
located less than 25m west. Surrounding vegetation consists of 
Wallum banksia woodland (Sandercoe 1986). 
CAMERON CREEK 
SITE 134 
(^^ shell cluster 
Figure 8.14. Site plan of Cameron Creek Site 134. 
Excavation and stratigraphy 
A 4m X 4m alphanumeric grid consisting of Im x Im major Grid 
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Plate 8.3. Views of Cameron Creek Site 134 
(top: general view of excavation 
grid looking northeast, bottom: 
close-up of shell cluster 1). 
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Units (GU) was centrally located over shell cluster 1 (Figure 
8.14). Each major GU was further divided into a series of four 
minor 50cm x 50cm GUs (e.g. Al-1, Al-2 etc.) (Figure 8.15). 
All 64 GUs were excavated down to a mean depth of 3cm using 
single XUs and a total of 489.9kg of material was removed. 
CAMERON CREEK 
SITE 134 
test pit 
• • 
o pipi 
• ccxikle 
^ whelk 
dense shell cluster 
Banksia sp. 
Xanthorrhoea sp. 
minor grkj 
numbering 
2 
1 
' \ 
3 
Figure 8.15. Detail of excavation grid at 
Cameron Creek Site 134. 
To obtain greater stratigraphic information on shell cluster 
1, excavation of GUs B2-2 and B2-4 was continued using a 
rectangular-shaped test pit (Figure 8.15). It was excavated to a 
maximum depth of 10cm (B2-2) using another eight XUs totalling 
61.0kg of material. Only cultural remains recovered from the 
test pit were analysed in detail with specific measurements 
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recorded for all XUs presented in Appendix A (Tables A. 33 to 
A.35). No chronometric dates were obtained from the site. 
Cultural remains 
Cultural materials included shellfish remains and stone 
artefacts. Nearly all (>95%) cultural remains were recovered 
from the central shell cluster within 5cm of the surface (Figure 
8.16). No stratigraphic changes were observed in the loose gray 
sandy deposit. 
Shellfish remains 
A total minimum number (based on MNI/XU) of 84 pipis (Donax 
deltoides), 52 cockles (Anadara trapezia), 5 club whelks 
(Pyrazus ebeninus) and 1 mud whelk (Cerithidea largillierti) 
weighing some 1603.7g was recovered. It is clear that shell 
cluster 1 was the focus of pipi discard at the site given that no 
pipi shell was observed at any of the other shell clusters. 
Both the oceanic and estuarine shell recovered from the test 
pit were thoroughly mixed together exhibiting no signs of spatial 
separation. Given the horizontal and vertical discreteness of 
the deposit, it is probable that this single shell layer 
represents a single event. A similar inference may also be made 
for estuarine shell clusters 2 to 7. 
It is probable that the pipi shells were obtained from 
Rainbow Beach (3.5km) given the distance to Teewah Beach 
(10.2km). In contrast, estuarine shells discarded at the site 
were probably procured from Tin Can Bay located only 1.6km to the 
west. 
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stone artefacts 
All stone artefacts recovered consist of manuports (i.e. 
transported, but unmodified stones) of ferruginous sandstone. 
Examples from the test pit included a single fragment weighing 
2.52g (SQB2-2:XU3) and two smaller fragments weighing 1.54g and 
0.73g (SQB2-2:XU2). Two further fragments weighing 71.00g and 
6.95g were recovered during the surface excavation of SQAl-4 and 
SQA3-2 respectively. The nearest sources of these manuports are 
either creeks along the western side of the sandmass or the 
coloured sand cliffs between Rainbow Beach township and Double 
Island Point. The specific use(s) of these artefacts is unknown. 
SUMMARY AND DISCUSSION 
Chronology 
Both the metal artefacts recovered from Teewah Creek Site 112 
and the C-14 date from Webber Swamp Site 100 demonstrate 
occupation of the swamp zone dating to last century. As most 
cultural remains observed during the survey have a similar 
surface, or near surface stratigraphic context, I infer that 
the bulk of archaeological remains within the swamp zone date to 
the recent prehistoric past (ca. <1000 BP). 
Faunal subsistence items 
Shellfish were the only faunal remains observed within the 
swamp zone. While the lack of terrestrial faunal remains is 
consistent with the poor mammal resource base, the same can not 
be said for the lack of fish remains. As noted in Chapter 7, 
the waters of Tin Can Bay exhibit an abundant and diverse 
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potential fish resource base. It is possible that the lack of 
fish remains may simply be a function of poor preservation 
resulting from high soil acidity. However, the presence of a 
small mud whelk (Cerithidea largillierti) operculum on the 
surface of Cameron Creek Site 134 suggests that preservational 
differences are not a factor. These operculums are quite fragile 
exhibiting comparable preservational qualities to larger fish 
axial bones and teeth. If fish remains were discarded along with 
shellfish remains, some evidence would be expected. 
It should be noted that the lack of vertebrate remains does 
not negate the possibility that terrestrial and/or marine 
vertebrate remains were discarded in other areas of the swamp 
zone. In such cases, the lack of a shell preservational matrix 
would provide little chance for long-term survival. 
Stone artefacts 
The survey and excavation results clearly demonstrate that 
stone artefact discard and use across the swamp zone was 
rare. 
Midden types 
Most of the swamp zone exhibited a low density scatter of 
shells with little evidence of a discernible site structure. In 
contrast, higher shell density areas exhibited discrete shell 
clusters (e.g. Cameron Creek Site 134). It is probable that 
these clusters only reflect ephemeral shell discard behaviour 
(cf. 'dinner-time camps') similar to middens recorded on the 
sandmass. 
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Midden distribution 
Two major spatial patterns were observed in shell discard 
behaviour across the swamp zone. First, the bulk of shell 
discard occurred in the northern part of the survey zone in close 
proximity to Tin Can Bay. On a smaller scale, it was observed 
that shells had a biased location within Scribbly gum woodlands 
and Casuarina and mallee brush box forest along swamp edges. 
Second, oceanic (pipi) shell was found in all transects, while 
estuarine (commercial oyster, toothed oyster, cockle, club and 
mud whelk) shell was restricted to northern transects. It was 
found that a distance-decay relationship existed between the 
relative significance of estuarine and oceanic shell within 
middens and proximity to assumed source. Main source areas for 
estuarine and oceanic shells appear to be Tin Can Bay and Teewah 
Beach respectively. Pipi shell observed across the northern end 
of the swamp zone probably derives from Rainbow Beach. 
Swamp zone usage patterns 
Foraging zone hypothesis 
The relative dominance of estuarine shell to the northern 
part of the swamp zone and oceanic shell to the southern part of 
the swamp zone suggests that these two areas are systemically 
related to Tin Can Bay and Teewah Beach respectively. With 
respect to the northern part, two patterns of shell discard are 
significant in this regard. First, estuarine shell extends up 
to 7km inland from Tin Can Bay. If people simply wanted an 
alternative location to consume shellfish, travelling up to 14km 
(round trip) seems improbable. Second, over 60% of all 100m 
units with shell exhibit less than 10 shell fragments, 
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representing a density of less than one shell fragment per 10m of 
transect. Such a low density strongly suggests that shells are 
being consumed and discarded rather casually while people are 
walking along. In contrast, shell clusters may simply represent 
single event sites where a small group of people consumed an 
actual meal. I hypothesize that these patterns of shell discard 
are consistent with highly mobile foraging activities emanating 
from 'home bases' located along the edge of Tin Can Bay. The 
major implication of this hypothesis is that shell consumption is 
only of secondary importance in the swamp zone and that 
collection of other food resources is of primary importance. 
I further suggest that plant foods were the focus of these 
foraging activities given the depauperate state of faunal 
resources and the lack of archaeological evidence for the discard 
of terrestrial vertebrate remains. Such activity would require 
little technology and associated material culture, an inference 
consistent with the lack of stone artefacts recovered from the 
swamp zone. Alternatively, the occurrence of numerous bevel-
edged tools within sites along Tin Can Bay is consistent with 
people bringing plant foods back from the swamp zone for 
processing and consumption. While at present it is unknown what 
these plant foods were, it is possible that they were obtained 
from swamps given the biased location of shells along swamp 
edges. It is also possible that plant resources within Scribbly 
gum woodlands and Casuarina and mallee brush box forest were 
exploited. 
It is probable that the nature of the association between 
oceanic (pipi) shell and Teewah Beach for the southern part of 
the swamp zone relates to foraging activities emanating from 
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Teewah Beach. These southern middens may represent the western 
extension of foraging activities focused upon the sandmass (see 
Chapter 6). If these inferences are correct, then the northern 
and southern parts of the swamp zone represent elements of 
differing settlement-subsistence sub-systems. 
Ceremonial activity hypothesis 
The only site recorded from the swamp zone prior to the 1983 
survey was an earth circle (Poverty Point 'bora ring') located 
approximately 0.4km inland from Tin Can Bay within the confines 
of Transect D (see Figure 8.2). It is probable that the site is 
contemporaneous (i.e. <1000 BP) with shell middens recorded 
across the swamp zone given that it is extremely doubtful that 
the contours of the low (<0.5m), loose sandy mound would have 
survived beyond this time. As these sites appear to be 
associated with ceremonial activities (see Satterthwait and 
Heather 1987), I argue that similar ceremonial activities were 
performed at this site, and that food gathering was not the only 
activity undertaken within the swamp zone. 
It should be noted however that the earth circle site 
represents only a small segment of the archaeological record of 
the swamp zone. Therefore, while activities performed at this 
site may have been of a significant nature, they would have only 
represented a small aspect of past Aboriginal use of the area. 
At present, the bulk of the archaeological record appears to 
attest to the significance of foraging activities. Such an 
hypothesis does not negate the possibility that other specialized 
tasks (e.g. ceremonies etc.) were also undertaken. Similarly, 
the nature and location of the Poverty Point 'bora ring' is 
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consistent with inferences concerning the focusing of most 
activites in this area along, or within close proximity to Tin 
Can Bay. 
CONCLUSION 
This chapter concludes the main part of the thesis focusing 
upon shell midden sites at Cooloola. A more detailed discussion 
of research results and behavioural inferences concerning these 
sites will be presented in Chapters 11 and 12. In the next 
chapter, attention turns to a series of sites situated within 
large blowouts (sandblows) located along the eastern sections of 
the sandmass immediately inland from Teewah Beach. These sites 
contrast markedly with the shell midden sites discussed above, 
and provide major insights into earlier Aboriginal activities at 
Cooloola. 
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CHAPTER NINE 
EARLY SANDBLOW SITES 
INTRODUCTION 
This chapter details a series of excavations undertaken 
within three large sandblows located immediately inland from 
Teewah Beach. The results of these excavations provide major 
evidence towards the identification of an earlier phase of 
Aboriginal use of Cooloola. 
THE SITES 
The three excavation sites were recorded during the 1983 
survey (McNiven 1985), and are known as King's Bore sandblow 
Site 97, White Cliffs sandblow Site 98 and Cooloola Sand Patch 
Site 102 (Figure 9.1). Along with sandblow Site 96, these 
sites differ greatly from recent midden sites in the region. 
Distinguishing characteristics include location within large 
mobile parabolic dunes (sandblows) high above the beach and the 
absence of any culturally-derived faunal assemblages (McNiven 
1985:26, 28). 
KING'S BORE SANDBLOW SITE 97 
The site 
King's Bore sandblow is located 40-lOOm a.s.l. commencing 
some 250m inland from Teewah Beach (Figure 9.1, Plate 9.1:top). 
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It has a maximum length and width of approximately 700m and 300m 
respectively. The eastern half of the sandblow exhibits a large 
(ca. 50mx200m) stone artefact scatter concentrated along the 
central dune floor (Plate 9.1:middle). 
Figure 9.1. Location of excavated sandblow sites. 
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Plate 9.1. Views of King's Bore sandblow Site 97 
(top: general view of sandblow looking 
west, middle: general view of sandblow 
floor looking northwest, bottom: general 
view of dune apex excavation looking 
north). 
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Dune floor surface collections and excavations 
Recovery methods and stratigraphy 
The eastern half of the site was initially characterized in 
2 
1983 using a systematic series of eleven Im surface collection 
squares (Squares A-K) spaced 10m apart along a llOm-long transect 
(McNiven 1985:15) (Figure 9.2). All cultural remains were 
recovered within 5cm of the surface. 
A subsequent series of 12 circles was established to the 
northwest (Circles 1-11) and southeast (Circle 12) of the surface 
collection transect to augment the sample of cultural remains 
(Figure 9.2). Circles 1-11 were placed at 8m intervals along a 
2 
zig-zag transect and ranged m area from 4 m (Circles 1-5) to 10 
2 
m (Circles 6-11). Circle 12 was located adjacent to Square A 
2 
and measured some 20 m in area. The contents of Circles 1-12 
were excavated using a single XU with a maximum depth of 5cm. 
All cultural remains were recovered from loose sandy sediments 
lying above compacted dune sediments. 
Faunal remains and taphonomy 
A total of 1.22g of shellfish and fish remains were 
recovered (Table 9.1). Identifiable species included pipi (Donax 
deltoides) and summer whiting (Sillaqo ciliata). It is believed 
that all of these remains are the result of recent carnivore 
activity and not human discard behaviour for the following 
reasons. First, as most stone artefacts on the dune floor 
exhibit moderate to severe sand blasting and all faunal remains 
exhibit very little, I infer that both classes of cultural 
remains were deposited on the dune floor at differing times. 
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Table 9.1. Faunal remains recovered from King's Bore 
sandblow Site 97. 
Collection Faunal remains Weight 
unit (g) 
1. Dune floor surface collection 
Square I 3 pipi (Donax deltoides) fragments 0.11 
2. Dune floor excavation 
Circle 1 1 suiruner whiting (Sillaqo ciliata) otolith 0.11 
Circle 7 1 fish (species?) mandible 0.38 
Circle 8 2 summer whiting (Sillaqo ciliata) otoliths 0.36 
2 pipi (Donax deltoides) fragments 0.06 
1 fish (species?) skull bone 0.20 
3. Dune apex excavation 
GUJ10:XU1 7 fish (species?) bones/scales 1.07 
GUK11:XU1 1 fish (species?) bone 0.01 
GUK13:XU1 9 pipi (Donax deltoides) fragments 0.29 
Second, during the course of excavation, a recent dingo 
(Canis familiaris dinqo) scat (26.08g) was recovered from another 
section of the site in direct association with stone artefacts. 
Partial weathering of the softer matrix of the scat resulted in 
the exposure of fish bones (e.g. bream, Acanthopaqrus australis). 
It is clear that if the scat had not been removed from the site, 
continuing sandblasting would have led to disaggregation and the 
destruction of smaller and more friable bones. As a result, a 
small cluster of more robust (e.g. cranial) bones would have 
remained associated with the stone artefact scatter for a short 
period of time (see Hall 1987). These hypothesized remains are 
identical to remains recovered from the site. 
Third, a single intact pipi valve (6.40g) was also found on 
the site in association with stone artefacts. The remains of 
soft tissue in the shell attested to its recent origin. A large 
puncture is located on the crest of the shell near the umbo 
(hinge). Along the adjacent lateral margin, a series of two 
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smaller impact marks appear to be the result of a relatively 
sharp indenter. These marks are consistent with the type of 
damage that would be expected if a dingo or large bird-of-prey 
were using their teeth or beak respectively to prise open the 
shell to extract the fleshy material inside for consumption. 
This inference is consistent with my own observations of dingoes 
procuring pipis from Teewah Beach. If this pipi shell had not 
been removed from the site, continued weathering would have led 
to disintegration and the creation of numerous small fragments 
identical to those recovered from the site. Further 
substantiation for a non-human origin of the faunal remains is 
provided by the results of the dune apex excavation (see below). 
Stone artefacts 
A total of 5254 stone artefacts weighing 5264.64g was 
recovered producing a mean density of 47.3 (wt.=47.43g) stone 
2 
artefacts/m . Approximately 40% of these artefacts exhibit 
flaking (flakes, flaked pieces, retouched flakes and cores), 
while the majority are manuports (Table 9.2). 
Table 9.2. Stone artefact types from King's Bore sandblow 
Site 97 (dune floor). 
Artefact types n % wt. (g) 
Unbroken flakes 
Broken flakes and 
flaked pieces 
Retouched flakes 
Cores 
Manuports 
468 
1655 
20 
25 
3086 
8.9 
31.5 
0.4 
0.5 
58.7 
750.98 
2049.25 
165.40 
1269.83 
1029.18 
14.3 
38.9 
3.1 
24.1 
19.5 
Total: 5254 100 5264.64 100 
Artefacts consist of at least 10 raw material types, the 
most numerous being quartz (65.9%), silcrete (22.8%), andesite 
262 
(3.1%), arkose (2.8%) and chert (2.2%) (Table 9.3). Most quartz 
artefacts however, are small pebble manuports which appear to 
"represent the more resistant and less weathered remains of 
sandstone artefacts whose softer matrix has been eroded away" by 
sandblastinq (McNiven 1985:23). Discounting these artefacts from 
analysis, it is clear that the majority of flaked artefacts are 
silcrete (n=1192, 55.0%) (Table 9.4). 
Table 9.3. Stone artefact raw material numbers and weights 
from King's Bore sandblow Site 97 (dune floor). 
Raw material 
Silcrete 
Quartz 
Arkose (feldspathic 
sandstone) 
Sandstone (other) 
Andesite 
Chert 
Quartzite 
Chalcedony 
Basalt 
Other 
Total: 
n 
1196 
3460 
147 
81 
16S 
114 
39 
19 
25 
8 
5254 
% 
22.8 
65.9 
2.8 
1.5 
3.1 
2.2 
0.7 
0.4 
0.5 
0.2 
100 
wt. (g) 
1540.81 
574.76 
894.80 
1221.03 
701.96 
99.03 
141.28 
7.25 
56.21 
27.51 
5264.64 
% 
29.3 
10.9 
17.0 
23.2 
13.3 
1.9 
2.7 
0.1 
1.1 
0.5 
100 
Table 9.4. Flaked stone artefact raw material numbers 
and weights from King's Bore sandblow 
Site 97 (dune floor). 
Raw material 
Silcrete 
Quartz 
Arkose (feldspathic 
sandstone) 
Sandstone (other) 
Andesite 
Chert 
Quartzite 
Chalcedony 
Basalt 
Other 
Total: 
n 
1192 
497 
127 
28 
146 
96 
38 
19 
22 
3 
2168 
% 
55.0 
22.9 
5.9 
1.3 
6.7 
4.4 
1.8 
0.9 
1.0 
0.1 
100 
wt. (g) 
1540.44 
418.51 
882.96 
873.27 
339.84 
86.52 
28.98 
7.25 
55.25 
2.44 
4235.46 
% 
36.4 
9.9 
20.8 
20.6 
8.0 
2.0 
0.7 
0.2 
1.3 
0.1 
100 
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Formal implement types included six backed blades and a 
single bifacial point. Backed blades were made from either chert 
or silcrete and ranged in length from 8mm to 29mm. Similar 
backed blades (IFs 1-7, 12, 22, 23) were recorded from other 
parts of the site (Table 9.5, Figure 9.3a to d) . The point is 
made from chert with a maximvim length and width of 20mm and 11mm 
respectively. Five other points (IFs 8-1, 13) recovered from the 
site show the range of point forms (Table 9.6, Figure 9.4). 
Table 9.5. Backed blade data from King's Bore sandblow 
Site 97 (dune floor). 
Collection 
unit 
Circle 1 
Circle 1 
Circle 1 
Circle 1 
Circle 6 
Square H 
Isolated 
Isolated 
Isolated 
Isolated 
Isolated 
Isolated 
Isolated 
Isolated 
Isolated 
Isolated 
Find 
Find 
Find 
Find 
Find 
Find 
Find 
Find 
Find 
Find 
1 
2 
3 
4 
5 
6 
7 
12 
22 
23 
Raw 
material 
silcrete 
silcrete 
chert 
chert 
chert 
chert 
quartzite 
chert 
chert 
chalcedony 
chert 
chert 
chalcedony 
chert 
chert 
chert 
Weight 
(g) 
0.31 
0.37 
0.80 
0.20 
0.28 
0.18 
0.81 
0.19 
0.47 
0.20 
0.64 
0.60 
1.10 
2.22 
0.40 
2.37 
Maximum length 
lii'J 
17 
16 
29 
14 
14 
8 
19 
12 
13 
13 
19 
18 
19 
41 
20 
50 
Table 9.6. Point data from King's Bore sandblow Site 97 (dune floor) 
Collection 
unit 
Point 
type 
Raw 
material 
WeightLength^ Width* 
(g) (iTun) (mm) 
Circle 9 
Isolated 
Isolated 
Isolated 
Isolated 
Isolated 
Find 
Find 
Find 
Find 
Find 
8 
9 
10 
11 
13 
bifacial 
bifacial 
bifacial 
bifacial 
bifacial 
bifacial 
chert 
andesite 
silcrete 
andesite 
silcrete 
silcrete 
1. 
37. 
21. 
14. 
18. 
28. 
.12 
,42 
.06 
.62 
.10 
.17 
19 
72 
51 
48 
57 
54 
11 
28 
27 
24 
28 
28 
@ = Length measured along central longitudinal axis of point 
* = Width measured at widest point along point perpendicular 
to longitudinal axis 
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Figure 9.3, Backed blades from early sandblow sites 
(A: 97/IF12, B: 97/IF23, C: 97/IFl, 
D: 97/IF7, E: 102/IFll, F: 98/1/1). 
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D 
Figure 9.4. Bifacial points from King's Bore sandblow 
Site 97 (A: IF8, B: IFll, C: IF9, D: 97/9/1). 
Six bevel-edged tools were collected as Isolated Finds 14-19. 
They are made from both sandstone (including arkose) and 
silcrete, and exhibit bevels up to 70mm long and 14mm wide 
(Table 9.7, Figure 9.5a-c). The recording of these tools is 
consistent with the recovery of four silcrete bevel flakes (wt. 
range=0.21-4.03g) from Square J and Circles 3, 5 and 7) (Figure 
9.6a and b) . Once again, the nature of use-wear on these 
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artefacts is consistent with activities associated with plant 
food processing. 
Figure 9.5. Bevel-edged tools and an anvil from King's 
Bore sandblow Site 97 (bevel-edged tools -
A: IF18, B: IF19, C: IF17, anvil - D: IF21) 
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cm 
Figure 9.5. cont. 
The only other artefact type recovered was a split arkose 
cobble (wt.=1019.30g) exhibiting a series of small impact pits 
suggesting use as an anvil, possibly for stone artefact 
manufacture (Figure 9.5d). This inference is consistent with the 
recovery of bi-polar cores from the site. 
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Table 9.7. Bevel-edged tool data from King's Bore sandblow 
Site 97 (dune floor). 
Artefact 
number 
Raw 
material 
Weight 
(g) 
No. of 
bevels 
max. bevel 
length (mm) 
max. bevel 
width (mm) 
IF14 
IF15 
IF16 
IF17 
IF18 
IF19 
sandstone 
arkose 
sandstone 
sandstone 
silcrete 
arkose 
1183, 
758, 
482, 
921. 
454. 
585, 
,7 
.7 
.5 
.1 
.9 
.2 
1 
4 
1 
1 
1 
1 
36 
69 
54 
61 
59 
70 
10 
9 
3 
14 
3 
i 
NB. sandstone = non-arkose sandstone 
B 
Figure 9.6. Bevel flakes from early sandblow sites 
(A: 97/3/1, B: 97/J/6, C: 102/1/10). 
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Dune apex excavation 
It was clear from the highly unstable and active dune floor 
that the original stratigraphic context of exposed artefacts had 
long since blown away. I speculated however, that the remains 
of such a context may exist towards the front of the sandblow 
half-way up the steep internal sides of the dune apex following 
restriction of stone artefacts to below this level. Similarly, 
the degree of sandblasting on artefacts was less pronounced in 
this area suggesting recent erosion from an in-situ layer. 
Subsequent examination of the dune apex with a shovel resulted in 
the location of an in-situ stone artefact some 16m below the top 
of the dune erosion slope. A controlled excavation was 
consequently undertaken at this point to first, characterize and 
date the apparent cultural layer and, second, test whether 
remains of the original stratigraphic context of dune floor 
artefacts had been discovered. 
Excavation and stratigraphy 
An alphanumeric Im x Im grid (aligned 346° - magnetic) was 
established and 10 contiguous Grid Units (GUs JIO, Jll, J12, 
J13, KIO, Kll, K12, K13, LIO AND Lll) forming a large sub-
rectangular-shaped pit were excavated on the steep (ca. 25°) 
slope. The pit was dug to a maximum depth of 184.0cm and a total 
of 74 XUs representing 8057.5kg of material was excavated. Data 
recording for each XU are presented in Appendix A (Tables A.36 to 
A.47). 
Five major Stratigraphic Units (SU) were identified (Figure 
9.7). SUl covers the deposit towards the rear of the trench and 
consists of very pale brown (lOYR-7/4) to brown (lOYR-5/3) loose 
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KING'S BORE SANDBLOW SITE 97 
DUNE APEX EXCAVATION 
Stratigraphic section 
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Figure 9.7. Stratigraphic section for dune apex 
excavation. King's Bore sandblow 
Site 97. 
sand with a pH ranging from 6.0 to 7.0. Unlike the in-situ dune 
deposit making up the remainder of the sequence, the sediment in 
this unit appeared to be recent disturbed avalanche material 
deriving from further up the slope. SU2 has a mean depth of ca. 
20-25cm and consists of light yellowish brown (lOYR-6/4) to brown 
(lOYR-5/3) loose sand with numerous charcoal fragments and a pH 
of 6.5. A small concentration of charcoal surrounded by darker 
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'orange' sand in the northwest corner of GUJIO appears to 
represent in-situ burning. 
SUB consists of very pale brown (lOYR-7/3) to light yellowish 
brown (lOYR-6/4) loose sand with a mean depth of ca. 20cm. It 
exhibits a pH ranging from 6.5 to 7.0. SU4 ranges from light 
brownish gray (lOYR-6/2) to brown (lOYR-5/3) loose sand with 
depth. It has a mean depth of ca. 30cm and a pH value of mostly 
7.0. Patches of very light gray sand across the lower half of 
the unit appear to represent variations in soil podzolization. 
The bulk of stone artefacts were recovered from the lower half of 
this unit. SUS represents a major change in the deposit from 
brown-dominated sands (SUs 1-4) to gray-dominated sands. The 
unit is highly mottled and ranges from light brownish gray (lOYR-
6/2) to dark gray (lOYR-4/1) loose sand with a pH of 6.5-7.0. 
The brown dominated sands in SUs 1-4 show only minor 
podzolization consistent with Holocene Dune Systems 1-3. In 
contrast, the gray dominated sands of SU5 are more consistent 
with the A soil horizon of a Pleistocene dune (cf. Dune System 
4). The mixture of brown and gray sands in SU4 probably occurred 
during the advancement of Holocene sands across the surface of 
the old Pleistocene dune (C. Thompson, CSIRO Division of Soils, 
pers. coiTun. 1988). 
Dating 
Two radiocarbon age determinations were obtained to establish 
the antiquity of cultural remains. Both were undertaken by Beta 
Analytic Inc. using good quality wood charcoal. The first date 
was associated with a major concentration of stone artefacts in 
the lower 10cm of SU4 (Figure 9.8). It produced a radiocarbon 
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date of 2290^80 bp (Beta-30402) and a calibrated date of 2332 BP 
(Table 9.8). This date however, should only be considered a 
minimum date for the cultural layer due to the high potential for 
contamination resulting from the mixing of more recent charcoal 
associated with the Holocene sands (C. Thompson, CSIRO Division 
of Soils, pers. comm. 1988). 
charcoal stone artefacts 
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Figure 9.8. Vertical distribution of excavated finds 
from dune apex pit. King's Bore 
sandblow Site 97. 
Table 9.8. Radiocarbon age determinations for King's Bore 
sandblow Site 97 (dune apex excavation). 
Lab. No. GU-XU Max. depth 
range below 
datum (cm) 
C-14 
age 
(yrs bp) 
Cal. 
age 
(yrs BP) 
Cal. 
age 
(2 sigma) 
Beta-30402 J12-8 81-93 2290+80 2332 
Beta-25510 JlOb-7 87-107 3560+100 3833^ 
Mean of above dates 2915 @ 
2460-2066 
4146-3569 
3029-2749 
* = one of three calibrated dates (3833, 3787, 3784) 
@ = one of three calibrated dates (2916, 2915, 2852) 
NB. calibrated dates chosen represent those closest to 
the midpoint of the 2 sigma calibrated age range. 
273 
A second radiocarbon date was obtained from 'uncontaminated' 
charcoal located immediately below the level of the first date to 
provide a maximum age for the stone artefact concentration. The 
charcoal was obtained from the upper 10cm of SU5 and produced a 
radiocarbon date of 3560^:100 bp and a calibrated age of 3833 BP 
(Table 9.8). As a result, I infer that the main stone artefact 
concentration was deposited some time between 2332-3833 BP, 
possibly around 2915 BP (ca. 3000) (Table 9.8). 
Faunal remains 
A total of 17 pipi (Donax deltoides) and unidentified fish 
bone and scale fragments weighing 1.37g was recovered from 
surface avalanche sediments in SUl (Table 9.1). No faunal 
remains were found in association with stone artefacts in 
undisturbed sediments. A recent age for these remains is 
inferred from the presence of decaying soft tissues on some fish 
bones. These results support inferences made concerning the non-
cultural association of faunal and stone artefact remains on the 
dune floor. 
Stone artefacts 
A total of 143 stone artefacts weighing 137.46g were the only 
cultural remains recovered. Most (97.2%) consisted of flaked 
stone artefacts (flakes, flaked pieces and cores) (Table 9.9). 
The most numerous raw material types were silcrete (25.9%), 
arkose (21.0%), chert (21.0%) and quartz (19.6%) (Table 9.10). 
This pattern is similar for flaked stone artefacts from the dune 
floor with silcrete the most significant raw material type 
followed by arkose, chert and quartz (albeit in differing 
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proportions). The main exception is andesite, which was not 
recovered from the excavation pit. 
Table 9.9. Stone artefact types from King's Bore sandblow 
Site 97 (dune apex excavation). 
Artefact types 
Unbroken flakes 
Broken flakes and 
flaked pieces 
Cores 
Manuports 
Total: 
n 
11 
127 
1 
4 
143 
% 
7.7 
88.8 
0.7 
2.8 
100 
wt. (g) 
1.60 
55.94 
79.23 
0.69 
137.46 
% 
1.2 
40.7 
57.6 
0.5 
100 
Table 9.10. Stone artefact raw material numbers and weights 
from King's Bore sandblow Site 97 (dune apex 
excavation)« 
Raw material 
Silcrete 
Quartz 
Arkose (feldspathic 
sandstone) 
Sandstone (other) 
Chert 
Quartzite 
Basalt 
Other 
Total: 
n 
37 
28 
30 
6 
30 
2 
1 
9 
143 
% 
25.9 
19.6 
21.0 
4.2 
21.0 
1.4 
0.7 
6.3 
100 
wt. (g) 
2.48 
3.19 
127.82 
0.82 
2.09 
0.14 
0.03 
0.89 
137.46 
% 
1.8 
2.3 
93.0 
0.6 
1.5 
0.1 
0.1 
0.6 
100 
The lack of retouched flakes may be a result of small sample 
size. For example, retouched flakes represented 0.9% of dune 
floor flaked artefacts. If a similar proportion of retouching 
existed for dune apex artefacts, only 1.3 retouched flakes 
should have been recovered. The fact that no retouched flakes 
were recovered is consistent with the sampling error hypothesis. 
Although no formal implement types were excavated from the 
dune apex, a fragment of a silcrete bevel-edged tool weighing 
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58.86g was recovered from the erosion slope less than 2m from the 
pit (Figure 9.9). It exhibited no signs of sandblasting and had 
obviously eroded from in-situ sediments immediately prior to 
excavation. The recovery of this tool is consistent with finds 
from the dune floor. 
Figure 9.9. Bevel-edged tool fragment recovered from 
area of dune apex excavation. King's Bore 
sandblow Site 97. 
Four major conclusions are made from the dune apex 
excavations. First, the in-situ cultural layer is the remains 
of the original stratigraphic context of dune floor stone 
artefacts. Second, the absence of faunal remains within the in-
situ cultural layer is consistent with the carnivore hypothesis 
associated with dune floor faunal remains. Third, the low 
number of dune apex manuports concurs with the sandblasting 
hypothesis associated with dune floor pebble manuports. Fourth, 
the site has a probable antiquity of ca. 3000 BP. 
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WHITE CLIFFS SANDBLOW SITE 98 
The site 
White Cliffs sandblow Site 98 is located approximately 100m 
a.s.l. immediately inland from a huge sandcliff flanking Teewah 
Beach (Figure 9.1). The site exhibits two surface concentrations 
of stone artefacts spread over an area of at least 500-600 m^, 
located to the southeast of the sandblow. All artefacts appear 
to represent 'lag gravel' deposits resulting from wind deflation 
of older dune sediments. 
WHITE CLIFFS SANDBLOW 
SITE 98 
Figure 9.10. Site plan of White Cliffs sandblow 
Site 98 showing location of Circles 
1 and 2. 
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Excavation and stratigraphy 
A sample of stone artefacts was obtained from each 
concentration using two collection circles with a diameter of 
2 3.56m and an area of 10 m (Circles 1 and 2) (Figure 9.10). Each 
circle was excavated down to a maximum depth of 5cm using a 
single XU. All stone artefacts were recovered from the surface 
within a matrix of loose light brown Holocene sand. The only 
stratigraphic change was observed in Circle 2 which exhibited 
light gray giant podzol sands of Pleistocene age (cf. Dune System 
4) beneath the surface cultural layer. Stone artefacts were the 
only cultural remains recovered. No radiocarbon dates were 
obtained from the site. 
Stone artefacts 
A total of 37 stone artefacts weighing 1217.78g was recovered 
2 producing a mean density of 0.9 (wt.=30.4g) stone artefacts/m . 
Flaked stone artefacts (flakes, flaked pieces and cores) 
dominated the assemblage (Table 9.11). Silcrete (56.8%) and 
arkose (24.3%) are the most numerous raw material types (Table 
9.12) . 
Table 9.11. Stone artefact types from White Cliffs 
sandblow Site 98. 
Artefact types 
Unbroken flakes 
Broken flakes and 
flaked pieces 
Cores 
Manuports 
Total: 
n 
11 
24 
1 
1 
37 
% 
29.7 
64.9 
2.7 
2.7 
100 
wt. (g) 
139.62 
953.81 
122.40 
1.95 
1217.78 
% 
11.5 
78.3 
10.1 
0.2 
100 
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Table 9.12. Stone artefact raw material numbers and weights 
from White Cliffs sandblow Site 98. 
Raw material n % wt. (g) 
Silcrete 
Arkose (feldspathic 
sandstone) 
Sandstone (other) 
Quartz 
Other 
21 
9 
4 
1 
2 
56.8 
24.3 
10.8 
2.7 
5.4 
97.60 
227.48 
158.93 
0.22 
733.55 
8.0 
18.7 
13.1 
0.1 
60.2 
Total: 37 100 1217.78 100 
The only formal implement type excavated was a backed blade 
from Circle 1. It is made from silcrete, weighs 1.24g and has a 
maximum length of 21mm (Figure 9.3f). 
Two large anvils and a hammerstone were recorded as isolated 
finds. The first anvil (IFl) consists of a large (3835.40g) 
tabular arkose cobble exhibiting a series of shallow impact pits 
(Figure 9.11a). In contrast, the second anvil (IFS) consists of 
a large block (6797.90g) of sandstone with two distinct impact 
depressions spaced 34mm apart. These depressions have diameters 
of 28mm and 22mm, and depths of 8mm and 5mm respectively. 
Although the specific function(s) of these two artefacts is 
unknown, it clear that it must have been important enough to 
warrant transporting these heavy items many kilometres up onto 
the sancimass. 
The hammerstone (IFs 2 and 3) is made from a medium-sized 
(724.70g) arkose cobble and exhibits a large area of impact 
pitting at one end (Figure 9.11b). The nature of use-wear on 
this tool is consistent with use associated with stone artefact 
manufacture. 
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Figure 9.11. Anvil and hammerstone from White Cliffs 
sandblow Site 98 (A: anvil - IFl, 
B: hammerstone - IFs 2 and 3). 
COOLOOLA SAND PATCH SITE 102 
The site 
The Cooloola Sand Patch commences 0.5km inland from Teewah 
Beach and extends for 2.3km to the northwest with a maximum width 
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of 1.1km (Figures 9.1 and 9.12, Plate 9.2). It ranges in 
elevation from ca. 100m to 230m a.s.l. A semi-continuous scatter 
of stone artefacts is located across the eastern half of the 
sandblow. As observed at other sandblow sites, all stone 
artefacts appear to represent 'lag gravel' deposits resulting 
from wind deflation of older dune sediments. Although time 
restrictions precluded detailed site mapping, artefacts were 
2 
observed over an area of at least 2000-3000 m . 
Excavation and stratigraphy 
A large stone artefact scatter located along the central 
northern part of the sandblow was excavated using a systematic 
series of circles (Circles 1-4) spaced at 8m intervals along a 
transect (Figure 9.12). Each circle measured 3.56m across with 
2 
an area of 10 m . Cultural remains within each circle were 
excavated using a single XU with a maximum depth of 5cm. The 
sediment consisted of loose, light gray giant podzol sand of 
Pleistocene age (cf. Dune System 4). No stratigraphic changes 
were observed and all stone artefacts were recovered from surface 
sediments. Stone artefacts were the only cultural remains 
recovered and no radiocarbon dates were obtained. 
Stone artefacts 
A total of 215 stone artefacts weighing 1444.14g was 
recovered producing a mean density of 5.4 (wt.=36.10g) stone 
2 
artefacts/m . Flaked stone artefacts (flakes, flaked pieces, 
retouched flakes and cores) made up the entire assemblage (Table 
9.13). No formal implement types were recorded. Quartz (49.8%) 
and silcrete (37.7%) are the most numerous raw material types 
(Table 9.14). 
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Plate 9.2. Views of Cooloola Sand Patch Site 102 
(top: general view looking west, 
bottom: general view looking northeast 
across Lake Cootharaba). 
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Table 9.13. Stone artefact types from Cooloola Sand Patch 
Site 102. 
Artefact types n % wt. (g) % 
Unbroken flakes 40 18.6 73.80 5.1 
Broken flakes and 
flaked pieces 170 79.1 1183.20 81.9 
Retouched flakes 2 0.9 22.16 1.5 
Cores 3 1.4 164.98 11.4 
Total: 215 100 1444.14 100 
Table 9.14. Stone artefact raw material numbers and weights 
from Cooloola Sand Patch Site 102. 
Raw material 
Quartz 
Silcrete 
Arkose (feldspathic 
sandstone) 
Sandstone (other) 
Quartzite 
Rhyolite 
Total: 
n 
107 
81 
1 
24 
1 
1 
215 
% 
49.8 
37.7 
0.5 
11.2 
0.5 
0.5 
100 
wt. (g) 
24.81 
320.91 
0.83 
1087.56 
0.02 
10.01 
1444.14 
% 
1.7 
22.2 
0.1 
75.3 
0.1 
0.7 
100 
A number of formal implement types were recorded as isolated 
finds. They include an anvil, a bevel-edged tool and two backed 
blades. The large (2239.80g) arkose anvil (IF7) exhibits 
numerous shallow impact pits on one surface (Figure 9.13a). It is 
quite possible that this artefact was used in the production of 
stone artefacts as two of the three excavated cores exhibit 
bipolar flaking. The sandstone bevel-edged tool (IF3) weights 
835.50g and exhibits a massive bevel up to 16mm wide (Figure 
9.13b). It is probable that this tool was used in association 
with plant food preparation. The presence of this tool is 
consistent with the recovery of a small (l.Olg) silcrete bevel 
flake from Circle 1 (Figure 9.6c). The two backed blades (IFS 5 
and 11) are manufactured from chert, weigh 0.43g and 0.68g and 
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Figure 9.13, Anvil and bevel-edged tool from Cooloola 
Sand Patch Site 102 (A: anvil - IF7, 
B: bevel-edged tool - IF3). 
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have maximum lengths of 18mm and 29mm respectively (Figure 9.3e). 
DISCUSSION 
Model of early sandblow site formation 
The three excavated sites were located on the eastern half of 
large sandblows in an area of active sand erosion. I argue that 
these sites were created by the inland movement of sandblows 
through older dune sediments exhibiting buried stone artefacts 
(McNiven 1985:26, cf. Lauer 1979:55-6). Details of this model 
are as follows (see also Thompson 1983, Thompson and Moore 
1984). 
First, a site exhibiting numerous stone artefacts is created 
on the surface of a vegetated Pleistocene dune, probably Dune 
System 4 (Figure 9.14a). It is optional at this stage whether or 
not the site becomes subsequently buried by sands deriving from 
Teewah Beach. Second, a sandblow forms between the coast and 
the stone artefact deposit (Figure 9.14b). The large deposit of 
sand forming the dune apex at the front of the sandblow 
(depicted) and trailing arms along both sides of the sandblow 
(not depicted) may consist of varying proportions of new sands 
derived from Teewah Beach and re-worked Pleistocene sands derived 
from the dune floor of the sandblow. 
Third, the sandblow advances inland towards the stone 
artefact deposit and the slip-face at the front of the sandblow 
begins to bury (or further bury) part or all of the site (Figure 
9.14c). It should be noted that at this stage, the entire 
sandblow may become stabilized and vegetated for a period of 
time. Eventually however, another sandblow may follow the path 
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A MODEL OF SANDBLOW SITE FORMATION 
e»l HiiSp2^90c 
3tone artefact surface scatter 
B 
sandblow 
•*»" 'ore,, 
stone artefact surface scatter 
VQO 
re-oxpoeure and deflatlofi of trees 
sandblow 
°^" lore,, 
D 
sandblow 
buried stone artefact scatter 
re-exposure 8r>d deflatton 
c* stone artefact scatter 
Figure 9.14, Model of sandblow s i t e formation 
a t Cooloola . 
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of the old sandblow and pick up on the next stage of development. 
Fourth, the sandblow advances further inland and the dune apex 
subsequently re-exposes the stone artefact scatter as a deeply 
buried stratified site (cf. dune apex in-situ cultural layer at 
King's Bore sandblow Site 97). Stone artefacts erode out from 
the cultural layer and eventually become deflated down onto the 
dune floor as an exposed surface scatter (Figure 9.14d). 
Systemic site unity and chronology 
I argue that King's Bore sandblow Site 97, White Cliffs 
sandblow Site 98 and Cooloola Sand Patch Site 102 all form part 
of a relatively contemporaneous system of sites for the following 
reasons. First, all exposed sites are situated in identical 
geomorphological contexts on old Pleistocene dune deposits within 
active sandblows. Similar sites have not been recorded within 
sandblows which have failed to expose old Pleistocene dune 
surfaces. Second, none of the sites exhibit humanly-derived 
faunal assemblages. Third, all stone artefact assemblages are 
dominated by silcrete along with quartz and arkose. Fourth, the 
main implement types recovered from each site are bevel-edged 
tools, anvils and backed blades. 
Establishing a chronological framework for this system of 
sites is limited by a lack of reliable radiocarbon dates. At 
present, chronometric insights are limited to King's Bore 
sandblow Site 97 where a date of ca. 3000 BP was inferred. If 
the systemic sandblow site unity model is correct, it is not 
unreasonable to suggest that White Cliffs sandblow Site 98 and 
Cooloola Sand Patch Site 102 have comparable near mid-Holocene 
antiquities. In this regard, it is important to note that the 
288 
major period of silcrete discard at Teewah Beach Site 26 was 
between ca. 3400-5500 BP. In contrast, arkose dominates the 
post-1000 BP shell midden levels of the site, while andesite 
dominates middens located along the northern parts of Teewah 
Beach (Chapter 5). Further insights into the systemic unity of 
early sandblow sites and Teewah Beach Site 26 are presented in 
Chapter 11. 
Settlement-subsistence activities 
A major implication of the systemic sandblow site unity model 
is that all post-1000 BP shell midden sites documented for other 
parts of Cooloola form part of a completely different system of 
sites. Unfortunately, insights into early sandblow site 
settlement and subsistence activities are restricted by the small 
sample of recorded sites (n=4), and the relatively small sample 
of artefacts recovered from some sites (e.g. Cooloola Sand Patch 
Site 102). Despite these limitations, a number of useful 
inferences and hypotheses can be generated. 
All sites were recorded along the eastern side of the 
sandmass within 2km of Teewah Beach. As the exposure of these 
sites is reliant upon sandblow activity, it is apparent that the 
spatial patterning of these sites is more a function of the 
independent patterning of recent sandblows than cultural 
decisions concerning site location. Infact it is unknown how 
many of these early sites remain buried under Holocene dune 
deposits covering the eastern side of the sandmass. If the 
present patterning of sites and distribution of Holocene sands is 
any indication however, it can be predicted that many more sites 
of equal or even larger size may exist (Figure 9.1). 
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With respect to the location of sites across other parts of 
Cooloola, large sections of the sandmass (Dune Systems 4-6) and 
most sand ridges within the swamp zone exhibit potential site 
locations in the form of old Pleistocene dune surfaces. As no 
similar sites were located during surveys of these areas, I 
suggest most early sites east of the Noosa River are restricted 
to the eastern parts of the sandmass. 
Although specific location criteria for these sites remains 
unknown, they were probably contingent upon the character of 
exploited resources. The potential resource base for the eastern 
sandmass at the time these sites were occupied may have been 
quite different to that encountered today. Most dramatic among 
these differences may have been the absence of large Holocene 
dune deposits and the greater areal expanse of Dune System 4 and 
rainforest. Whether rainforest resources were exploited during 
this period remains speculative. It should be noted however, 
that except for pandanus and bracken fern which may have been 
growing along the coastal fringe, rainforest would have provided 
the only major alternative source of plant foods across the 
sancimass (see Chapter 6). The recovery of bevel-edged tools from 
King's Bore sandblow Site 97 and Cooloola Sand Patch Site 102 is 
consistent with this inference. 
Although no palaeo-faunal studies have been carried out at 
Cooloola, it is highly probable that the dearth of mammals that 
presently characterizes most of Cooloola, also existed during 
this period. This inference raises two important questions. 
First, where were people deriving their animal protein and, 
second, what technology was employed to procure these resources? 
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While fishing probably took place along Teewah Beach during 
this period (cf. Teewah Beach Site 26), technological evidence is 
also consistent with the exploitation of terrestrial mammals. 
For example, all excavated sandblow sites exhibited backed 
blades. Although few data are available concerning the 
function(s) of this implement type, it is generally believed 
they were used as barbs and/or tips on hunting spears (e.g. 
Kamminga 1980, Mulvaney 1975:229, White and O'Connell 1982:123, 
see also Boot 1988, McBryde 1974). It is also possible that 
bifacial points from King's Bore sandblow Site 97 were hafted as 
speartips. Not only does this hypothesis follow accepted ideas 
concerning the function of these implements in Australia (e.g. 
Flood 1983:186, Kamminga 1978:338, White and o'Connell 
1982:123, see also Bradford 1976, Kamminga 1985), but the tip 
spalls and fractures on most of the Cooloola points is fully 
consistent with such a function (see Kamminga 1978:338). 
Although these hypothesized composite spears may have been 
used for fishing, they would have also served as excellent large 
mammal hunting weapons. In this regard, it is worth noting the 
association that both McBryde (1976) and Morwood (1986) make 
between backed blades and macropods for hinterland sites in 
northeastern New South Wales and southeast Queensland 
respectively. For the Cooloola sandmass however, an association 
between backed blades (and points) and macropods does not seem 
feasible, as the only macropod on the sandmass, the swamp 
wallaby (Wallabia bicolor), is extremely uncommon (Dwyer, 
Kikkawa and Ingram 1979:298). Alternatively, areas of open 
forest surrounding the Noosa River immediately north of Lake 
Cootharaba exhibit numerous grey kangaroos (Macropus qiqanteus) 
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(Dwyer, Hockings and Willmer 1979:73). This area is within 4km 
and 10km of Cooloola Sand Patch Site 102 and King's Bore sandblow 
Site 97 respectively. Although it is possible that people 
exploited this source of grey kangaroos, it seems a little 
incongruous that sites should be located along the eastern as 
opposed to western side of the sandmass. 
Two implications can be drawn from the apparent lack of 
supporting evidence for the use of composite spears as macropod 
hunting weapons. First, backed blades and bifacial points were 
used to perform other tasks. Future use-wear and residue studies 
may provide further insights into this problem. Second, the 
density and distribution of macropods on the sandmass may have 
been much greater in the past. In this regard, it is 
worthwhile speculating the potential effects of past Aboriginal 
firing activities on the sandmass in relation to macropod 
productivity (see Hall and Hiscock 1988a:14, Walters 1989:222). 
Future insights into this hypothesis may be gained by studying 
Holocene firing regimes on the sandmass through detailed 
examination of cores obtained from local swamps and lakes. At 
present however, the specific use(s) of the sandmass backed 
blades and bifacial points remains hypothetical, and insights 
into the nature of subsistence activities associated with early 
sandblow sites highly speculative. 
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CHAPTER TEN 
BROOYAR ROCKSHELTER 
INTRODUCTION 
This chapter details the results of an excavation undertaken 
at Brooyar Rockshelter (see McNiven 1988). The main aim of the 
excavation was to gain some preliminary insights into settlement-
subsistence activities in the hinterland region of Cooloola. 
THE SITE 
Brooyar Rockshelter is located within Brooyar State Forest 
approximately 10km northwest of Gympie and some 55km inland from 
the Cooloola coast (Figure 10.1). The shelter is part of a large 
elevated escarpment comprising Upper Triassic to Lower Jurassic 
Myrtle Creek Sandstone (Murphy ejt. al . 1976:49-50). It is 
approximately 200m a.s.l. and overlooks Glastonbury Creek, a 
tributary of the Mary River. The site lies some 150m above, and 
900m west of the creek. 
The surface of the shelter is approximately 16m long and 3m 
wide. When first recorded the floor was littered with numerous 
fragments of sandstone roof fall as well as a scatter of stone 
artefacts and bone fragments (Figure 10.2). At the western end, 
a number of roof fall fragments had been used for a modern 
hearth. A huge sandstone block at the front of the shelter has 
aided the accumulation of sediments within the shelter (Figure 
10.3). A few metres beyond the dripline the surface drops away 
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steeply to the edge of the escarpment. A significant feature of 
the site is the existence of a low, narrow (0.5-l.Om) shelf 
extending along most of the back wall (Figure 10.3). This shelf 
provides protection from treadage for archaeological materials 
(Plate 10.1:bottom). 
BROOYAR ROCKSHELTER 
CROSS-SECTION 
m 
Figure 10.3. Cross-section of Brooyar Rockshelter, 
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Plate 10.1 Views of hinterland region inland from 
Cooloola (top: general view of Mary River 
south of Gympie, middle: view from Brooyar 
Rockshelter looking south, bottom: Brooyar 
Rockshelter looking east). 
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The site is surrounded by open eucalypt forest which extends 
down the slope for approximately 100m. Prior to clearing for 
grazing and cultivation the lower sections of the slope and most 
of the valley bottom also carried open eucalypt forest (Ellis 
Betts, Glastonbury Creek valley resident, pers. comm. 1988). 
Today, most of Glastonbury Creek adjacent to the site is flanked 
by pockets of dense wet sclerophyll forest and rainforest (Plate 
10.1:middle). 
EXCAVATION PROCEDURE 
Prior to excavation an alphanumeric 50cm x 50 cm grid 
(aligned 85 east - magnetic), was established over the site. 
The site datum (nail) was set in the base of a large eucalypt 
tree at the western entrance to the shelter. Three contiguous 
Grid Units (GUs E15, F15 and F16) forming an L-shaped pit were 
excavated. The pit was placed where roof fall appeared minimal, 
cultural remains appeared extensive, and a comparison of 
archaeological materials from both below and away from the 
protective shelf was possible. The pit was excavated using the 
'bucket' technique devised by Johnson (1979). All XUs were dry 
sieved through 3mm mesh. Following excavation, the base of the 
pit was lined with plastic bags and backfilled. Specific 
measurements recorded for each XU are presented in Appendix A 
(Tables A.48 to A.50). 
STRATIGRAPHY 
Four Stratigraphic Units (SU) were identified (Figure 10.4). 
SUs 1-3 were found in all Grid Units excavated, whereas SU4 was 
only found in GUF15. The stratigraphy is as follows: 
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BROOYAR ROCKSHELTER 
STRATIGRAPHIC SECTIONS 
El 5 
F15 F16 
B 
loose grayish brown silty sand (1) 
Icxjse brown silty sand (2) 
loose very pale brown silty sand (3) 
connpacted reddish yellow silty sand (4) 
West 
organic staining 
rock 
North 
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Figure 10.4. Stratigraphic sections for Brooyar 
Rockshelter. 
SUl consists of a relatively loose and homogeneous matrix of 
grayish brown (lOYR-5/2) silty sand and contains the bulk of 
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cultural remains recovered from the excavation. Numerous small 
tabular fragments of sandstone roof spall were found throughout. 
Leaf litter is mainly restricted to the surface. The pH values 
range from 6.5 to 8.5. SUl extends from the surface to ca. 10cm 
over most of the pit, deepening to 14-17cm at the southern and 
northern ends respectively. At the boundary of GUs E15 and F15, 
a small 'pit' feature extends to a depth of 21cm and represents 
the maximum depth observed for SUl. 
SU2 is a relatively homogeneous matrix of brown (lOYR-5/3), 
loose, silty sand with a pH of 6.0. Cultural material is 
similar to that found in SUl, but less abundant. The nature and 
quantity of roof spall is similar to that in SUl. SU2 is located 
beneath most of SUl and reaches a maximum thickness of 8cm and a 
maximum depth of 21cm below the surface (GUE15). 
SU3 is a relatively homogeneous matrix of loose, very pale 
brown (lOYR-7/4) silty sand with a number of discrete areas of 
organic staining. At the base of GUE15 the sediment is extremely 
compacted. The unit yielded larger pieces of roof spall than 
found above and very little cultural material. The pH values 
range from 4.0 to 5.0. SU3 is located variously beneath SUl and 
SU2, and has a maximum thickness of 29cm and a maximum depth of 
39cm below the surface (GUF15). Excavation of this unit was 
impeded in places by a series of large sandstone slabs. 
SU4 is culturally sterile and consists of a relatively 
homogeneous matrix of compacted reddish yellow (7.5YR-7/6), 
silty sand with a pH of 4.5. Large pieces of roof spall were 
encountered throughout the unit. It is only observed in the 
30:0 
southwest corner of GUF15 through a gap in the sandstone slabs. 
It lies beneath SU3 and commences some 39cm below the surface. 
Excavation of SU4 was arbitrarily stopped after 23cm at a depth 
of 62cm below the surface. 
DATING 
A near-basal age for SUl was sought to determine the 
approximate commencement of major human activity at the site. A 
15g sample of high quality wood charcoal from GUE15:XU4 was 
submitted for radiocarbon age determination to Beta Analytic Inc. 
through the NWG Macintosh Centre for Quaternary Dating at the 
University of Sydney. High stratigraphic integrity was assumed 
for GUE15 owing to its position beneath the protective shelf. 
Such a consideration was important given the shallowness and 
presumed sensitivity of SUl to disturbance by treadage. XU4 
located near the bottom of SUl with a mean depth range of 7-9c:m, 
marks the commencement of a major increase in the density of 
cultural remains in the sequence, particularly bones and stone 
artefacts (Figure 10.5). 
The resulting age in radiocarbon years was 2550_+60 bp (Beta-
23344). This produced a calibrated age of 2762 BP with a two 
sigma range of 2729-2869, indicating that major human occupation 
of the shelter commenced ca. 2800 years ago. 
CULTURAL MATERIAL 
Cultural remains recovered from the site included stone 
artefacts, charcoal fragments, bones, egg shells, mollusc 
shells, seeds and fruit. In general, the relative amount of 
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artefacts and organic remains decreased with depth (Figure 10.5). 
The cultural deposit was analysed as a single unit due to the 
uniformity, small volume and limited vertical extent of the 
cultural deposit. 
Vertebrate fauna 
A total of 3836 bones (complete and fragmented) weighing 
305.5g was recovered from the excavation. A minimum of 14 taxa 
was identified, nine to species level (Table 10.1). From the 
latter, a minimum of 10 individuals was identified (Table 10.1). 
The mammal assemblage was dominated by medium- to large-sized 
macropods (kangaroo, wallaby and pademelon) and small- to 
medium-sized quadrupeds (possum, bandicoot and koala). 
Table 10.1. MNI for vertebrate fauna identified 
from Brooyar Rockshelter. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Scientific Name 
Macropus qiqanteus 
Thyloqale stiqmatica 
Thyloqale thetis 
Petroqale penicillata 
Trichosurus vulpecula 
Pseudocheirus pereqrinus 
Phascolarctos cinercus 
Isoodon macrourus 
Melomys cervinipes 
Pythoninae 
Egernia 
Gekkonidae 
Aves 
Michrochiroptera 
Common Name 
grey kangaroo 
red legged pademelon 
red necked pademelon 
brush-tailed rock-wallaby 
brushtail possum 
common ringtail 
koala 
northern brown bandicoot 
fawn-footed melomys 
python 
skink 
gecko 
bird 
bat 
MNI 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Taphonomic analysis 
A basic taphonomic analysis of the bone assemblage was 
undertaken to discern the degree to which it may have resulted 
from human activity. Recent taphonomic research has isolated 
303 
four distinguishing features of humanly-derived faunal 
assemblages. They are larger mammals, exotic fauna, bone 
markings (e.g. cut marks) and burnt bone (Barker 1987, Binford 
1981, Bowdler 1984, Colley 1987, Solomon 1985). 
Burnt bone: It has been argued that bone assemblages with a high 
degree of burning, especially calcining, derive from human 
activity (Balme 1980, David 1987, Shipman, Foster and 
Schoeninger 1984, von Endt and Ortner 1984). Bone can be burnt 
by humans from contact with hearths, either as a result of the 
superimposition of a hearth on previously discarded bones or 
through cooking (Barker 1987, Hope et. al . 1977, see also 
Walters 1988a). In this connection, the process of cooking 
joints of meat in hearths was recorded ethnographically in the 
Gympie district last century (Mathew 1887, 1910). 
Some 27% of bone fragments exhibit signs of burning and/or 
calcining (Table 10.2). The burnt bone, and in particular the 
calcined bone, strongly suggests that humans were the major 
agent of bone deposition at the site. 
Table 10.2. Amount of burnt bone at Brooyar Rockshelter. 
Bone Total 
Grid Unit 
Unburnt Burnt Calcined 
n % n % n % n % 
E15 1547 77.9 328 16.5 111 5.6 1986 100.0 
F15 936 69.4 349 25.9 64 4.7 1349 100.0 
F16 313 62.5 162 32.3 26 5.2 501 100.0 
Total: 2796 72.9 839 21.9 201 5.2 3836 100.0 
Teeth and cut marks: All bones were examined under a Wild 
steroscopic microscope with a zoom lens (12-60 x magnification) 
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for teeth marks and cut marks. No definite cut marks were 
identified, while eight bone fragments exhibited teeth marks. 
Half of the chewed bones showed signs of rodent incisors; the 
remaining four exhibited tiny canine marks, probably resulting 
from a small marsupial carnivore (e.g. Dasyurus sp.). No dingo 
teeth marks were observed. As neither rodents nor dasyurids hunt 
medium- to large-sized mammals, the evidence strongly suggests a 
human origin for the Brooyar bone assemblage. 
Fragmentation: Bones in archaeological contexts can be 
fragmented by both human and non-human agencies (Binford and 
Bertram 1977, Hill 1976, Noe-Nygaard 1977, Solomon 1985, Todd 
and Rapson 1988). While a full analysis of fragmentation is 
beyond the scope of this thesis, preliminary results suggest 
that most bone fragmentation results from treadage and food 
(marrow) extraction by humans. 
Solomon (1985) demonstrated that marrow-extraction by dingoes 
primarily destroys softer proximal and distal bone elements, 
leaving shafts largely intact. She also argued that bone 
fragmentation by human treadage is minimal, particularly for 
larger limb bones (Solomon 1985:12-5). The bone assemblage at 
Brooyar Rockshelter is extremely fragmented, with over 90% of 
bones measuring less than 2cm in length (Table 10.3). Despite 
the identification of four medium- to large-sized macropods at 
the site, no complete or even near complete sections of large 
limb bones were identified. Such a pattern suggests that 
purposeful human action was responsible for much of the bone 
fragmentation and that marrow extraction from macropod limb bones 
was the major activity. This inference accords well with 
Petrie's observation that Aboriginal people in southeast 
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Queensland "were especially fond of marrow as food" (1904:105) 
Table 10.3. Size classes of bones from Brooyar Rockshelter. 
size class unburnt burnt calcined total 
(cm) n n n n % 
0-2 
>2-4 
>4-6 
>6-8 
Total: 
2609 
159 
26 
2 
2796 
782 
55 
2 
0 
839 
200 
1 
0 
0 
201 
3591 
215 
28 
2 
3836 
93.6 
5.6 
0.7 
0.1 
100 
The bone size data also indicate that treadage contributes to 
bone fragmentation at the site. Bones recovered from GUE15 under 
the protective shelf exhibit a different degree of fragmentation 
from those found in GUs F15 and F16, which are located in the 
treadage zone. For example, GUE15 contained 52% (n=1986) of all 
excavated bone (Table 10.2), but 80% (n=24) of all bones larger 
than 4cm (length) and 100% (n=2) of all bones greater than 6cm in 
length. Similarly, the mean weight of bones in GUs F15 and F16 
is both 0.07g, while it is slightly higher (0.09g) for GUE15 
(Table 10.4) . 
Table 10.4. Mean weights of unburnt, burnt and 
calcined bones for excavated Grid 
Units at Brooyar Rockshelter. 
Grid Unburnt Burnt Calcined Total 
Unit mean wt. mean wt. mean wt. mean wt. 
(g) (g) (g) (g) 
E15 0.09 0.10 0.03 0.09 
F15 0.05 0.10 0.03 0.07 
F16 0.07 0.09 0.03 0.07 
It is apparent that bones recovered from GUE15 are slightly 
less fragmented than those found in GUs F15 and F16. A simple 
explanation for this difference is treadage, following initial 
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fragmentation for marrow extraction. The relatively higher 
treadage fragmentation rates for unburnt bone in GUs F15 and F16 
(Table 10.4), also suggest that burnt bone is not always more 
susceptible to treadage fragmentation (cf. Barker 1987). 
The agent(s) responsible for treadage fragmentation of bones 
at the site is problematic. Since Aboriginal people used the 
site, numerous Europeans have walked through it and faecal 
remains also attest to the presence of goats. However, while 
Aboriginal people, Europeans and goats have all probably 
contributed to this kind of fragmentation, the relative 
influence of each remains unknown. 
Exotic mammals: Archaeological faunal assemblages can be 
contaminated by the remains of animals that naturally died on 
the site. Of all the medium- to large-sized mammals recovered 
from Brooyar Rockshelter, the brush-tailed rock-wallaby is the 
only species known habitually to use rockshelters (Maynes and 
Sharman 1983:211). Recent evidence indicates that this animal 
has a strong "preference for...sunny, northerly facing slopes" 
(Short 1982:245). The southerly aspect of Brooyar Rockshelter 
suggests that the chances of brush-tailed rock-wallabies 
frequenting and naturally dying at the site are minimal. The lack 
of macropod faecal remains at the site is consistent with this 
inference. Therefore, the apparent exotic nature of all medium-
to large-sized mammals recovered from the site suggests that they 
were transported to the site by humans. 
A human agency for the small animals (melomys, snake, 
gecko, skink and bat) is not conclusive. All these animals are 
not only represented by fewer than 10 bones, but they also occur 
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around the immediate vicinity of the shelter. Therefore, 
despite their potential edibility, little evidence exists for 
their procurement or consumption by humans. 
Mammal procurement 
The preliminary taphonomic analysis of the bone assemblage 
strongly argues for human procurement of the larger mammals. All 
these animals could have been obtained from the surrounding open 
eucalypt forest and the adjacent rainforest/wet sclerophyll 
forest flanking Glastonbury Creek. Open eucalypt forest is the 
preferred habitat of grey kangaroos, brush-tailed rock-
wallabies, northern brown bandicoots and koalas (Gordon 1983, 
Martin 1983, Ride 1980, Short 1982), while red legged 
pademelons prefer wet sclerophyll forest and rainforest (Johnson 
1980, Johnson 1983, Mather 1976). Red necked pademelons and 
brushtail possums occur in both open eucalypt forest and 
rainforest (Dwyer, Hockings and Willmer 1979, How 1983, 
Johnson 1980). Ringtail possums occur in both open eucalypt 
forest and rainforest in close proximity to water courses (Dwyer, 
Hockings and Willmer 1979, Mather 1976, Thompson and Owen 
1964). 
Egg shell 
A total of l.lg of fragmented, burnt and unburnt egg shell 
was recovered. All fragments belong to the brush turkey 
(Alectura lathami), a species which prefers rainforest habitats, 
where they produce large ground nests of vegetable matter. The 
usual nesting season is from August to January, while the 
average clutch size is 18-24 (Beruldsen 1980, Frith 1976, 
Macdonald 1973, Pizzey 1980). The nearest potential source of 
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brush turkey eggs to the shelter is the immediate surrounds of 
Glastonbury Creek (Ellis Betts, Glastonbury Creek valley 
resident, pers. comm. 1988). It is from here that the eggs were 
most likely collected near the end of the year. The very small 
amount of egg shell recovered does not suggest that brush turkey 
egg consumption at the site was a major activity. 
Mollusc shell 
Some 36.9g of fragmented, burnt and unburnt mollusc shell, 
representing only five individual shells (MNI) were recovered 
(Table 10.5). Four species are represented: the freshwater 
mussels Alathyria pertexta and Cucumerunio novahollandiae, the 
freshwater gastropod Plotiopsis balonnensis and the land snail 
Sphaerospira fraseri. 
Table 10.5. MNI counts for Brooyar Rockshelter 
molluscs. 
Species MNI 
Alathyria pertexta 1 
Cucumerunio novahollandiae 1 
Sphaerospira fraseri 2 
Plotiopsis balonnensis 1 
Land snails occur naturally around the vicinity of the 
shelter. As only two were recovered from the excavation, their 
presence is probably due to natural agents. The nearest 
potential source of freshwater mussel and freshwater gastropod is 
Glastonbury Creek. It is apparent that these shells were 
procured by Aboriginal people and transported back to the 
shelter. Their very low number indicates that freshwater 
mollusc consumption at the site was a minor activity. 
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Macrofloral remains 
A range of floral debris including leaf and twig fragments 
was recovered during excavation. From this material, 35 
individual burnt and unburnt seeds (11 types) and two unburnt, 
dehydrated fruits (1 type) were identified as potential food 
remains. The only identifiable remains were seeds from the 
fruits/cones of yellow boxwood (Planchonella pohlmaniana) and 
hoop pine (Araucaria cunninqhamii). Together these two plants 
account for 54% of all seeds (Table 10.6). 
Table 10.6. Seed and fruit types at Brooyar Rockshelter. 
SEEDS: 
Total: 
FRUITS: 
Type 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 
n 
14 
5 
1 
2 
2 
1 
3 
3 
2 
1 
1 
35 
2 
% 
40.0 
14.3 
2.9 
5.7 
5.7 
2.9 
8.6 
8.6 
5.7 
2.9 
2.9 
100 
100 
Plant name 
yellow boxwood 
hoop pine 
7 
7 
? 
? 
? 
7 
? 
? 
? 
? 
Hoop pine is a very tall rainforest tree producing cones 
composed of numerous small seeds. The cones ripen in December-
January, and the seeds subsequently fall to the ground (Cameron 
1958). The nearest source of hoop pine trees to the site is the 
fringes of Glastonbury Creek, where large trees can still be 
found. It is unlikely these seeds would naturally blow into the 
shelter given its distance and elevation above the creek. It is 
more likely that they were transported to the shelter by humans. 
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The degree to which hoop pine seeds were gathered and 
consumed is problematic. Individual seeds can be consumed whole 
or after husking, depending on preference. The completeness of 
most recovered specimens suggests that de-husking did not occur 
and that seeds were simply eaten whole. Given that up to 6000 
dry seeds can weigh less than one kilogram (Cameron 1958) it is 
apparent from the small sample from the site that hoop pine seeds 
were of minor dietary significance. 
Yellow boxwood is a fairly common rainforest tree in 
southeast Queensland and is often found in association with hoop 
pine. In October it produces plum-like fruits containing 3-5 
seeds (Francis 1981, Williams 1984, Williams, Harden and 
MacDonald 1984). As for hoop pine, the nearest potential source 
of yellow boxwood is along Glastonbury Creek. It is probable 
that the fruits were collected there and transported back to the 
shelter for consumption. As 14 yellow boxwood seeds only 
represent some 3-5 fruits, consumption of this fruit at the site 
was probably only a minor activity. 
Bone artefacts 
A 34mm-long bi-point was recovered from GUE15:XU4 in the 
level dated to 2762 BP (Figure 10.6). It consists of compact 
shaft bone and is missing both tips. The middle section is 
covered in resin exhibiting a number of tiny sub-parallel 
impressions which were probably made by twine. This evidence 
suggests that the point was once hafted with both ends left 
exposed. Although the specific function of this artefact is 
unknown, its form and inferred hafting technique is identical to 
spear tips recorded historically in many parts of Australia (e.g. 
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Davidson 1934, McCarthy 1940, 1976, Roth 1909), possibly 
including nearby Fraser Island (Devitt 1980, Steele 1983). 
cm 
Figure 10.6. Bone bi-point with hafting resin 
from Brooyar Rockshelter. 
Shell artefacts 
The s i n g l e d i a g n o s t i c fragment of f reshwater mussel s h e l l 
(Cucumerunio novahol landiae) was u n i f a c i a l l y f laked for 54mm 
along one margin t o produce a s e r r a t ed -edged implement (Figure 
1 0 . 7 ) . I t i s probable t h a t i t was used e i t h e r as a sc rape r and/or 
k n i f e ( s e e Cooper 1988 , Mathew 1 8 8 7 : 1 5 7 , P e t r i e 1 9 0 4 : 1 0 1 , 
S c h r i r e 1 9 8 2 : 6 3 , Spence r 1 9 1 4 : 2 4 8 ) . D e t a i l e d u s e - w e a r and 
r e s i d u e a n a l y s i s may p r o v i d e f u r t h e r i n s i g h t s i n t o t h e 
implement ' s func t ion . 
2 
d 
cm 
Figure 10.7 Flaked Cucumerunio novahollandiae 
shell from Brooyar Rockshelter. 
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stone artefacts 
The 445 stone artefacts excavated included unbroken flakes, 
broken flakes and flaked pieces, cores, and retouched flakes. 
No manuports or grinding implements were recovered. The majority 
of stone artefacts were flakes and flaked pieces (96.6%) (Table 
10.7). 
Table 10.7. Relative frequency of stone 
artefact fracture types from 
Brooyar Rockshelter. 
Fracture type 
Unbroken flakes 
Broken flakes and 
flaked pieces 
Retouched flakes 
Cores 
Total: 
n 
192 
238 
11 
4 
445 
% 
43.1 
53.5 
2.5 
0.9 
100 
Raw material 
Artefacts were manufactured from six raw material types. The 
predominant being chert (88.8%, n=395), followed by basalt 
(3.8%, n=17), quartzite (3.1%, n=14), quartz (2.0%, n=9), 
silcrete (2.0%, n=9) and chalcedony (0.2%, n=l). 
Unbroken flakes 
The majority (86.5%, n=166) of unbroken flakes were made 
from chert and average only 0.6g in weight and less than 10mm in 
length and width. The remainder were made from basalt (n=8), 
silcrete (n=6), quartz (n=6), quartzite (n=5) and chalcedony 
(n=l). Nearly 30% of flakes exhibited cortex, most representing 
secondary stages of decortication. Only one primary flake was 
recovered. Most (64.6%) chert flakes exhibited overhang removal. 
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Over 75% of flake platforms exhibited preparation. Flaked 
platforms were the most numerous with platform facetting rare 
(1.6%). Platforms were generally small with a mean thickness and 
platform width of only 1.5mm and 5.5mm respectively. The small 
mean size of platforms suggests that very controlled and precise 
knapping with low to moderate force took place at the site. 
Grinding was observed on a single basalt flake. Numerous 
striations on a small area of the dorsal surface are consistent 
with those found on edge ground axes. As basalt is a highly 
desirable raw material for making edge-ground axes, this flake 
probably derives from an axe. 
Broken flakes and flaked pieces 
A summary of all variables recorded on broken flakes and 
flaked pieces is presented in Table 10.8. Over 90% of these 
artefacts were made from chert, while nearly 20% exhibited 
cortex. The mean length of unbroken flakes and flaked pieces was 
9.8mm and the mean weight only 0.3g. 
Table 10.8. Summary data for broken flakes and 
flaked pieces from Brooyar Rockshelter. 
Raw Decortication Stages 
Material n % mean secondary tertiary mean 
wt. n % n % length * 
Chert 216 90.8 0.3 42 19.4 174 80.6 9.7 
Basalt 9 3 . 8 - 0 - 9 -
Silcrete 3 1 . 3 - 2 - 1 -
Quartzite 8 3 . 4 - 0 - 8 -
Quartz 2 0 . 8 - 1 - 1 -
TOTAL: 238 100 0.3 45 18.9 193 81.1 9.8 
* = maximum dimension 
NB. descriptive statistics calculated only for sample 
sizes greater than 10. 
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F15/1/59 
F15/1/60 
F16/1/11 
F16/1/78 
B 
B 
B 
B 
Quartz 
Chert 
Chert 
Chert 
4.5 
1.8 
8.7 
1.9 
C 
F 
F 
F 
1 
1 
1 
1 
Cores 
The four cores recovered were small, single platform bipolar 
types weighing less than lOg and averaging some 2cm in length. 
Cortex was only observed on the quartz core. Data recorded for 
each is presented in Table 10.9. 
Table 10.9. Core data from Brooyar Rockshelter. 
Artefact Core Raw Wt PT PNo PD CL LFS 
number type material (g) (mm) (mm) (mm) 
21x12 21 21 
10x8 20 16 
18x9 24 24 
14x4 18 18 
B = bipolar PNo = number of platforms 
C = cortical PD = platform dimensions 
F = flaked CL = core length 
PT = platform type LFS = longest flake scar 
While many small flakes recovered from the site probably 
result from overhang removal and retouching activities, the 
small size of cores suggests that many were purposefully 
manufactured. The recovery of a very small (0.2g) flake with 
adhering resin indicates that some of these artefacts may have 
been hafted. Small, unmodified hafted flakes have been 
historically documented as 'knives' in southeast Queensland 
(Steele 1983:282-283) and southwest Western Australia (McCarthy 
1976:36), and as spears 'barbs' in north Queensland (Roth 
1909:193), central New South Wales (Flood 1983:190) and southern 
South Australia (Angas 1847:Plate 6) (see also Morwood 1986:107, 
1987:347). While the use of small flakes at Brooyar Rockshelter 
as knives and/or spear barbs is only speculative, the suggestion 
is consistent with hunting activities documented above. Use-wear 
and/or further residue analysis may help resolve this question. 
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Retouched flakes 
Eleven retouched flakes were recovered, including two adzes 
and nine amorphous retouched implements. The weight of retouched 
flakes ranged from 0.5g to 14.Og with a mean of 4.3g. The mean 
length of retouching on individual artefacts was 43mm, while the 
mean length of a retouched margin was 20mm. Six retouched flakes 
exhibited intact platforms; all were either flaked (n=3) or 
facetted (n=3). Cortex was only observed on two artefacts. 
Regularity in the production of amorphous retouched flakes 
was investigated by examining the location of secondary working. 
The number of retouched margins on flakes ranged from one to 
three. For the six retouched flakes exhibiting intact platforms, 
a total of 11 retouched margins was observed. Right and left 
flake margins each accounted for four while the remaining three 
occurred on distal flake margins. This pattern indicates that 
little preference existed for retouching particular margins. 
In contrast to the peripheral location of retouching, the 
surficial location of retouching is highly patterned. Most 
(73.9%) retouched margins were unifacially retouched onto the 
dorsal surface while only two artefacts exhibited bifacial 
working. The strong preference for dorsal retouching may have 
related to the intended function of the implements. Sheridan 
(1979) has found that the convex ventral surface of woodworking 
adzes (tulas) increases the strength of the working edge. It is 
possible that similar mechanical considerations governed the 
surficial location of retouching on flakes at Brooyar 
Rockshelter. Use-wear analysis may provide further insight into 
this question. 
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Figure 10.8, Adzes from Brooyar Rockshelter 
(adzes - A:F15/1/1, B:F16/2/38, 
tulas - C: IF7, D: IF6, E: IFl) 
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The mean weight of retouched flakes is some seven times the 
mean size of unmodified flakes. It is apparent that Aboriginal 
people were purposefully choosing larger flakes to modify by 
retouch into implements. From the high incidence of prepared 
platforms on all retouched flakes (especially facetted 
platforms), I argue that the creation of larger flakes for 
subsequent retouching was deliberate and highly successful. 
Adzes 
Insight into the function of retouched implements is provided 
by the two adzes recovered from the excavation. Similar adzes, 
including three tulas, have also been found on the surface in 
other parts of the shelter (Figure 10.8a to e ) . Their 
morphology (especially the tulas), coupled with use-wear on the 
working edge of all adzes, and possible hafting resin on one of 
the tulas indicates that these artefacts were probably used as 
hafted woodworking tools (see Kamminga 1982, Sheridan 1979). 
DISCUSSION 
Subsistence strategies 
The excellent preservation of organic remains at Brooyar 
Rockshelter provides insights into the possible range and 
relative significance of foods consumed at the site. The bulk of 
calories consumed at Brooyar Rockshelter derive from animals, in 
particular macropods. In contrast, plant foods constituted only 
a minor part of the diet. I infer therefore, that procurement 
strategies focused upon the hunting of medium- to large-sized 
mammals from the surrounding open eucalypt forest, as well as 
the rainforest and wet sclerophyll forest fringing Glastonbury 
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Creek. In contrast, the small amounts of shellfish, bird's egg 
shell and plants in the dietary assemblage indicate that 
consumption of these items was minimal. 
Ephemeral hunting camp 
The emphasis upon hunted animals in the Brooyar diet is not 
typical for hunter-gatherers adapted to forested environments. 
Commenting on hunter-gatherers around the world, Lee states, 
...mammal hunting is the least reliable of the 
subsistence sources...most societies that rely primarily 
on mammals do so because their particular habitats offer 
no viable alternative subsistence strategy (1968:42). 
The Gympie district offers numerous plant food opportunities 
to hunter-gatherers, negating the need for prolonged dependence 
on animal foods. The plant food potential of the district is 
highlighted by the occurrence of Aboriginal bunya nut feasts in 
the area last century (Petrie 1904, Sullivan 1977, see also 
Mathew 1887, 1910). It is unlikely therefore, that the Brooyar 
diet is representative of the annual diet of late Holocene 
Aboriginal people in the Gympie district. On the dietary 
evidence alone Brooyar Rockshelter probably represented a very 
small component of the annual cycle of a group of people. 
The ephemeral use of the site is corroborated by the 
incidence of dasyurid tooth marks on a number of bones. 
Dasyurids are timid animals, and would enter the shelter most 
likely after human abandonment (Steve van Dyke, Queensland 
Museum, pers. comm. 1988). Thus tooth mark data support my 
inference that the site was occupied only periodically. Given 
the small quantity of cultural remains discarded, it is probable 
that the shelter only hosted a relatively small number of 
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ephemeral occupational events in the last 2800 years. The small 
size of the shelter also suggests use by a small group of people. 
It is probable that Brooyar Rockshelter functioned either as 
a small, ephemeral, specialized 'residential base camp' (home 
base) or a specialized mammal hunting 'transit field camp' (see 
Binford 1980, 1982). Resolution of this question will involve 
comparative work on other sites in the Gympie district. At 
present, few data are available to make any reliable inferences 
in this regard. 
Seasonality and resource scheduling 
Direct evidence for seasonality of occupation is provided by 
the brush turkey egg shell, hoop pine seed and yellow boxwood 
seed. All three resources are temporally restricted to spring 
and summer. Assuming people consumed these foods soon after 
procurement, I infer that Brooyar Rockshelter was occupied 
sometime from August to January (although occupation can not be 
ruled out for other times of the year). 
The seasonal use of sites is often determined by decisions 
concerning resource scheduling, which in turn are often 
determined by resource attributes (Jochim 1976:23). Two major 
resources central to hunter-gatherer site location and occupation 
are freshwater and food (Binford 1982, Foley 1981a, Jochim 
1976, 1981, Roper 1979, Vita-Finzi and Higgs 1970). The 
nearest major source of freshwater to Brooyar Rockshelter is 
Glastonbury Creek. The occupation of the site at a time when 
Glastonbury Creek is near its lowest level (October), indicates 
that food supply is more important than freshwater supply as a 
determinant of seasonal site occupation (Figure 10.9). It is 
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likely, therefore, that the behaviour of macropods (kangaroos, 
wallabies and pademelons) and possums (ringtails, brushtails), 
the two dominant animal groups in the vertebrate faunal 
assemblage, may have been central to decisions concerning the 
seasonal use of the site. 
- • mean rainfall O O mean discharge 
Source: Rainfall data (Bureau of Meteorology) 
Discharge data (Water Resources Commission) 
Figure 10.9. Mean monthly rainfall (1937-76) and 
discharge (1919-88) for Glastonbury 
Creek. 
Jochim argues that hunters tend to procure animals when they 
are relatively (seasonally) heavier, more aggregated and less 
mobile, to maximize energy efficiency and security of return 
(1976:15-19, 22-45, 1981:65-103, 143-147, see also Ellen 
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1982, Keene 1985, Speth and Spielmann 1983). Information 
concerning seasonal variations in the condition and/or behaviour 
of macropods and possums consumed at Brooyar Rockshelter is only 
available for grey kangaroos, ringtail possums and brushtail 
possums. During the wet season, grey kangaroos and brushtail 
possums are more abundant, grey kangaroos and ringtail possums 
are more aggregated, while ringtail possums gain up to 25% in 
body weight (Dennet 1964, Southwell 1984, 1987, Thompson and 
Owen 1964). Along Glastonbury Creek, 42% of the mean annual 
rainfall falls in summer, while only 13% falls in winter (Figure 
10.9). Like most of sub-coastal southeast Queensland, winter is 
a period of relative water stress (see Lilley 1984:12-13). It is 
probable therefore, that along Glastonbury Creek valley during 
the summer 'wet' season, grey kangaroos, brushtail possums and 
ringtail possums were more desirable prey to Aboriginal people. 
The seasonal use of Brooyar Rockshelter probably resulted from 
scheduling decisions based on the summer 'wet' season increase 
in condition of mammal resources surrounding Glastonbury Creek 
(see Draper 1980:127, Sullivan 1977:6). The use of the site as 
a short-term mammal hunting site during summer, coupled with its 
location adjacent to a major tributary of the Mary River, 
accords with the predictions of Lilley's (1984) settlement-
subsistence model for late Holocene sub-coastal southeast 
Queensland. 
Mammal procurement technology 
Assuming spears were the main weapon used by Aboriginal 
people at Brooyar Rockshelter to hunt macropods, I speculate that 
bone points and perhaps small, unmodified flakes were employed 
as spear tips and/or barbs. Use-wear analysis of larger samples 
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of similar artefacts from Brooyar Rockshelter may help resolve 
this question. 
The small axe fragment recovered from the excavation 
indicates that axe modification and possible maintenance occurred 
at Brooyar Rockshelter (cf. Edmonds 1986:80). Ringtail possums 
and especially brushtail possums commonly nest in hollow trees 
and logs (Dennet 1964, How 1983, McKay 1983, Thomson and Owen 
1964). In the Gympie district last century, axes were recorded 
being used by Aborigines to extract possums from hollow trees 
(Mathew 1910:88, see also Petrie 1904:86-87). As possums were 
part of the food assemblage at the site, it can be speculated 
that the recovered axe fragment results from the maintenance of a 
possum extraction item (cf. McBryde 1976, Morwood 1986). The 
axe-possum hypothesis may be further tested by examining the 
nature of use-wear on axes in relation to the type of trees used 
by possums, and the association between possums and axes in a 
large sample of sites. 
I suggest that adzes recovered from Brooyar Rockshelter were 
used for woodworking. As mammal hunting is the major activity 
represented at the site, it is probable that adzes were used in 
the manufacture and maintenance of mammal procurement artefacts 
(e.g. spears etc.). 
Sub-coastal studies 
Brooyar Rockshelter expands upon findings in Bushranger's 
Cave (Hall 1986, see also Mowat 1989), Bishop's Peak 
Rockshelter (Edmonds 1986) and Gatton Shelter (Morwood 1986) 
concerning mid- to late Holocene settlement and subsistence 
behaviour in the mountainous hinterland of southeast Queensland. 
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A common feature of these sites is the exploitation of food 
resources from wet sclerophyll forest/rainforest-open forest 
ecotones, with hunting activities focused upon macropods and in 
particular wallabies and pademelons. At present, it remains 
uncertain how representative this subsistence strategy is in 
relation to other areas of sub-coastal southeast Queensland. All 
inferences have been based on a limited number of sites located 
in relatively atypical contexts (i.e. rockshelters, see Hall 
1986:100) exhibiting uncommonly good preservation of organic 
remains. Additional open site surveys such as those initiated by 
Lilley (1982, 1985) and Gillieson (1981) are required to provide 
representative samples of other site types and site locations, 
before general statements can be made about sub-coastal 
settlement and subsistence in southeast Queensland. 
Comparisons with Cooloola 
Brooyar Rockshelter yielded a terrestrial faunal assemblage 
deposited from ca. 2800 years ago. No evidence of contact with 
the adjacent Cooloola coast was recovered in the form of faunal 
resources (e.g. marine shell) and/or raw materials (e.g. Double 
Island Point andesite). Using both archaeological evidence and 
ethnohistorical information (Chapter 4), I argue that over at 
least the last 3000 years, the mountainous hinterland region 
around Gympie generally supported a separate settlement-
subsistence system to that observed along the coast at Cooloola 
(see Chapter 12 for further discussion on this topic). 
324 
PART C : 
SYNTHESES 
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CHAPTER ELEVEN 
STONE ARTEFACT MANUFACTURE AND USE AT COOLOOLA 
INTRODUCTION 
This chapter provides insights into spatial and chronological 
variations in stone artefact assemblages across eastern Cooloola. 
Its primary purpose is to augment inferences concerning systemic 
site interaction presented in previous chapters, thus providing 
a substantive base for models of settlement-subsistence behaviour 
generated in the next chapter. This objective is undertaken by 
first, examining the effects of stone artefact rationing 
behaviour on early sandblow and recent shell midden sites and, 
second, by discussing broader spatial and chronological aspects 
of various implement types recovered from Cooloola. 
STONE ARTEFACT RATIONING 
The rationing model 
Elucidation of spatial and chronological variations in stone 
artefact assemblages is a fundamental concern of archaeology 
(Clarke 1968). Traditionally, investigators have argued the 
merits of functional and/or cultural explanations, as in the 
Mousterian debate (e.g. Binford and Binford 1966, Binford 1973, 
Bordes 1968, Mellars 1973). In Australia, similar debates have 
occurred, as in the interpretation of data from Western Arnhem 
Land (e.g. Jones 1985, Schrire 1982, White 1967, 1971, White 
and Peterson 1969). Recently the range of explanations of 
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assemblage variation has been greatly increased by insights into 
the technological effects of raw material proximity upon patterns 
of stone artefact production and discard (e.g. Byrne 1980, 
Dibble 1985, Hayden 1977, Hiscock 1986a, 1988, O'Connell 
1977) . 
The responses of stone knappers to variations in raw material 
supply are the basis of the rationing model (see Hiscock 1986a, 
1988) which posits that the availability of a raw material for 
knapping on sites will decrease as distance from the source of 
the raw material increases. In response to decreasing 
availability of raw material, knappers ration stone and thereby 
generate the following changes in raw material utilization, and 
stone artefact production and discard: 
1. Decreasing relative utilization of raw material. 
2. Decreasing quantity of raw material utilized. 
3. Increasing reduction (measured by smaller artefact size, 
smaller amounts of cortex etc.). 
4. Increasing knapping precision (indicated by increasing 
amounts of overhang removal, platform facetting, use 
of focalized platforms, etc.). 
For this study, the investigation of rationing is limited to 
changes in the relative use of raw materials and degree of 
reduction (changes 1-3 above). All analyses were carried out on 
unbroken, unmodified flakes. Unlike cores and retouched flakes, 
unmodified flakes result from all stages of artefact reduction 
and therefore provide a more complete insight into the range of 
technological activities occurring at sites (see Hiscock 
1986b:42). 
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Raw material locations 
From the Cooloola excavations it is apparent that the main 
raw materials used for knapping were andesite, arkose and 
silcrete. Double Island Point is the only source of andesite at 
Cooloola (Ball 1924, Ridley 1962). The nearest potential source 
of andesite beyond the region is a series of minor dykes at Noosa 
Heads, located immediately south of Teewah Beach (Hill 1947, 
Houston 1959). The only major source of arkose at Cooloola 
occurs in a series of low hills located adjacent to the southern 
end of Teewah Beach (Figure 11.1). Alternative sources of arkose 
beyond Cooloola are found to the southwest. No sources of 
silcrete exist at Cooloola, the nearest potential outcrops 
occurring west of the region at Wolvi Mountain and Mount Coondoo 
(Figure 11.1). Both mountains consist of sandstone capped by 
basalt and similar geological situations in other parts of 
eastern Australia have produced silcrete (see Langford-Smith 
1978, Raggatt 1938) . 
Sites and chronological phases 
To increase the precision of analysis, sites were divided 
into two major chronological phases - Recent Phase sites and 
Early Phase sites. Recent Phase sites date within the last 1000 
years and consist entirely of shell middens. Adequate samples of 
stone artefacts for analysis were available only from Double 
Island Point Site 1, Leisha Track Site 93, Freshwater Creek 
Site, and the upper midden section of Teewah Beach Site 26 
(Figure 11.1). Early Phase sites date from ca. 3000-5500 BP and 
include all early sandblow sites and the lower silcrete-dominated 
levels of Teewah Beach Site 26. Stone artefacts analysed from 
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the early sandblow sites were obtained from King's Bore sandblow 
Site 97, White Cliffs sandblow Site 98 and Cooloola Sand Patch 
sandblow Site 102. 
n EARLY PHASE 
^ SITE 
RECENT PHASE 
SITE 
SILCRETE? 
Wolvi Mfn. 
Inskip Point 
ANDESITE 
Double Is. Point 
SITE 1 
SITE 93 
FRESHWATER 
CREEK SITE 
Q — SITE 97 
Q — - SITE 98 
SITE 102 
ARKOSE 
Noosa Heads 
Figure 1 1 . 1 . Locat ion of s i t e s and raw m a t e r i a l s 
examined t o t e s t a r t e f a c t r a t i o n i n g 
a t Cooloola . 
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stone artefact sampling 
Flake sample sizes ranged from 11 (White Cliffs sandblow Site 
98) to 468 (King's Bore sandblow Site 97) (Table 11.1). 
While a larger sample of flakes from more sites would have been 
desirable, data is adequate for the generation of a number of 
preliminary inferences. Descriptive statistics are presented 
only for sample sizes greater than 10. 
Table 11.1. Flake sample sizes from selected sites along the 
Teewah Beach region. 
Site name (abbreviation) Number of flakes 
[sampling units] And. Ark. Sil. Other Total 
Double Island Point Site 1 (1) 42 0 1 5 48 
[Excavation area 1] 
Leisha Track Site 93 (93) 17 0 4 0 21 
[excavation grid] 
Freshwater Creek Site (FCS) 60 2 15 13 90 
[excavation grid] 
Teewah Beach Site 26: midden (26:2) 0 66 19 6 91 
[XU's 145-180cm below surface 
- see Figure 5.5] 
King's Bore sandblow Site 97 (97) 9 15 373 71 468 
[Squares A-K, Circles 1-12] 
White Cliffs sandblow Site 98 (98) 0 1 9 1 11 
[Circles 1 and 2] 
Cooloola Sand Patch Site 102 (102) 0 0 35 5 40 
[Circles 1-4] 
Teewah Beach Site 26: lower (26:1) 0 28 37 3 68 
{XU's 190-205cm below surface 
- see Figure 5.5] 
And. = andesite 
Ark. = arkose 
Sil. = silcrete 
Raw material changes 
Major spatial and chronological variations are apparent in 
the numerical proportion of andesite, arkose and silcrete flakes 
in assemblages across the Teewah Beach region (Figure 11.2). The 
major patterns are summarized as follows: 
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Figure 11.2 . Changes in the proportion of selected raw 
materials within sites along the Teewah Beach 
region (Early Phase sites = white. Recent 
Phase sites = stipple). 
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(1) Andesi te f lake d i s c a r d i s r e s t r i c t e d t o t he nor the rn hal f of 
t he c o a s t a l r eg ion , t he a rea c l o s e s t t o t he raw m a t e r i a l 
source a t Double I s l and P o i n t . In f a c t , t he most sou the r ly 
a n d e s i t e a r t e f a c t found was a s i n g l e f l ake from Teewah Beach 
S i t e 18, loca ted towards t he middle of t he coas t ad jacen t t o 
King ' s Bore sandblow S i t e 97. 
(2) The r e l a t i v e p r o p o r t i o n of a n d e s i t e f l a k e s d e c r e a s e s 
c o n s i s t e n t l y and g r a d u a l l y w i t h i n c r e a s i n g d i s t a n c e from 
Double I s l and P o i n t . 
(3) Al though a r k o s e f l a k e d i s c a r d e x t e n d e d a l o n g most of t h e 
Teewah Beach r eg ion , i t was most s i g n i f i c a n t a t Teewah Beach 
S i t e 26, ad jacen t t o t he raw m a t e r i a l sou rce . The r e l a t i v e 
p r o p o r t i o n of a r k o s e f l a k e s a t o t h e r s i t e s g r a d u a l l y 
d e c r e a s e s n o r t h w a r d s w i t h i n c r e a s i n g d i s t a n c e from t h e 
sou rce . 
(4) S i l c r e t e f l ake d i s c a r d s i m i l a r l y extended along most of the 
Teewah B e a c h r e g i o n , and s i l c r e t e d o m i n a t e d f l a k e 
assemblages i n Ear ly Phase s i t e s . 
(5) The r e l a t i v e p ropo r t i on of s i l c r e t e f l akes in the Early Phase 
g e n e r a l l y d e c r e a s e s w i t h i n c r e a s i n g d i s t a n c e from t h e 
suggested raw m a t e r i a l sou rce . I t i s h ighes t a t Cooloola 
Sand Patch S i t e 102 ( c l o s e s t t o source) and lowest a t King ' s 
Bore sandblow S i t e 97 and Teewah Beach S i t e 2 6 : l o w e r 
( f u r t h e s t from s o u r c e ) . 
Three major i n f e r ences a r e drawn from t h e s e o b s e r v a t i o n s . 
F i r s t , p rox imi ty t o raw m a t e r i a l source s t r o n g l y i n f luences the 
r e p r e s e n t a t i o n of raw m a t e r i a l t y p e s i n s i t e s . S e c o n d , 
d i f f e r e n c e s i n t he s p a t i a l d i s t r i b u t i o n of raw m a t e r i a l s appears 
d e p e n d e n t on t h e r e l a t i v e s u i t a b i l i t y of e ach r o c k t y p e fo r 
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various functions. For example, the relatively poor flaking 
qualities of Double Island Point andesite are reflected by the 
use of the stone only at the northern end of the Teewah Beach 
region (close to the outcrop). In contrast, the discard of 
silcrete along most of the coastline suggests that its excellent 
flaking qualities were preferred by knappers who transported 
stone throughout the region. The dominance of andesite over 
silcrete on northern sites however, demonstrates the overriding 
influence of raw material proximity over raw material quality. 
The absence of Noosa Heads andesite along Teewah Beach probably 
implies a lack of use resulting from both its lesser availability 
and the proximity of superior alternative raw materials (i.e. 
arkose and silcrete). 
The third inference is that people placed differing demands 
upon the three raw material types during the two temporal phases. 
While many of the raw material differences between Early Phase 
and Recent Phase sites simply relate to raw material proximity, 
chronological changes in the use of silcrete indicate changes in 
access to stone source areas. Such changes are most evident at 
Teewah Beach Site 26 where dramatic chronological changes in the 
relative use of silcrete do not reflect differences in the 
straight-line distance to raw material source. 
Quantity of flakes discarded on sites 
Significant spatial variations are found in the quantity 
(number) of andesite, arkose and silcrete flakes discarded on 
sites along Teewah Beach. These patterns were calculated by 
multiplying the mean number of sampled flakes per square metre by 
the estimated site area. Although many of these calculations 
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should be considered only as crude estimates, the resulting 
spatial patterns probably represent a fairly accurate summary of 
general trends in artefact discard behaviour. Observations are 
limited to Recent Phase (midden) sites due to the reliability of 
site area data. The major patterns are summarized as follows: 
(1) The estimated number of andesite flakes discarded on sites 
decreases significantly southwards from ca. 10,000-20,000 
flakes at Double Island Point Site 1, to ca. 100-300 flakes 
at Freshwater Creek Site, down to a low ca. 10-20 flakes at 
Teewah Beach Site 18. 
(2) The estimated number of arkose flakes discarded on sites 
decreases northwards from ca. 1000-2000 flakes at Teewah 
Beach Site 26, to ca. 10-50 flakes at Teewah Beach Site 18, 
down to ca. at 5-10 at Freshwater Creek Site. 
(3) The estimated number of silcrete flakes discarded on sites 
generally decreases northwards, albeit inconsistently, from 
ca. 300-800 flakes at Teewah Beach Site 26 (some 19km from 
the presumed source) to ca. 30-50 flakes at Freshwater Creek 
Site and ca. 100-300 flakes at Double Island Point Site 1 
(some 29km and 36km respectively from the presumed source). 
In sum, a reasonably strong negative relationship exists for 
all three raw material types between the amount of raw material 
discarded and proximity to its source. Sites closest to a source 
tend to exhibit larger numbers of artefacts manufactured from 
that raw material than more distant sites. 
Degree of reduction 
Preliminary inferences about the degree of core reduction 
along the Teewah Beach region were gained from changes observed 
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in the measurement of mean flake size and percentage of cortex on 
flakes. Flake size was measured by weight while the degree of 
decortication was measured by the proportion of tertiary flakes 
in each assemblage. 
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Figure 11.3. Changes in the reduction of andesite 
along the Teewah Beach region (Early 
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Andesite reduction (Figure 11.3) 
The mean weight of andesite flakes is much higher for sites 
nearer the andesite outcrop than those further south along the 
beach. Flakes in Double Island Point Site 1 and Leisha Track 
Site 93 (adjacent to Double Island Point) are at least seven 
times the mean weight of flakes found on Freshwater Creek Site 
(to the south). Similarly, the proportion of tertiary flakes 
shows a slight increase southwards. It is apparent that 
increasing reduction of andesite at Recent Phase (midden) sites 
along Teewah Beach coincides with increasing distance from Double 
Island Point. Such patterning is consistent with the predictions 
of the rationing model. 
Arkose reduction 
Although the number of sites exhibiting an adequate sample of 
arkose flakes is small (n=2), a higher proportion of flakes 
exhibiting cortex was observed within the Recent Phase (29%) and 
Early Phase (54%) levels of Teewah Beach Site 26 located adjacent 
to the raw material source, compared to King's Bore sandblow 
Site 97 (7%) which is located further along the coast. In 
contrast, the mean weight of arkose flakes at King's Bore 
sandblow Site 97 (7.09g) is greater than that observed for Recent 
Phase (1.91g) and Early Phase (4.02g) levels of Teewah beach Site 
26. Therefore, only the arkose cortex data is consistent with 
the predictions of the rationing model. 
Silcrete reduction (Figure 11.4) 
No consistent trends were observed in either the mean size of 
silcrete flakes or the relative proportion of tertiary silcrete 
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flakes along the Teewah Beach region in relation to their 
proximity to the presumed source. It is noted however, that no 
silcrete flakes exhibiting cortex were observed at Freshwater 
Creek Site located furthest away from their presumed source. 
Thus, the silcrete reduction data only partly accord with the 
predictions of the rationing model. 
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Discussion 
The above analyses were designed to investigate the notion 
that proximity to raw material source may have a significant 
influence on the composition and morphology of stone artefact 
assemblages. Generally, four major trends in stone artefact 
(i.e. unmodified flake) assemblages were found to coincide with 
increasing distance from raw material source. These include: 
1. Decreasing proportional use of raw material. 
2. Decreasing total number of stone artefacts discarded. 
3. Decreasing size of stone artefacts. 
4. Decreasing amount of cortex. 
Evidence for trends 1, 2 and 4 was observed for all three 
raw materials, while trend 3 was only documented for andesite 
artefacts. Three main inferences are made from these trends. 
First, stone artefact rationing is a significant factor 
underlying inter-site assemblage variation along the eastern 
periphery of Cooloola. It is noteworthy however, that the 
operation of rationing behaviour within a region is compatible 
with either functional variability and/or differing intensity of 
occupation between sites (cf. Godwin 1982). Regarding inter-site 
functional variability, it is hypothetically possible for 
knappers to locate certain stone intensive activities (e.g. stone 
tool manufacture, major wood carving etc.) closer to the stone 
raw material source due to the cost of obtaining replacement 
stone (cf. Hayden 1977:277). Such a situation not only implies 
functional variability between sites, but is consistent with the 
tenets of the rationing model (see Bamforth 1986). Returning to 
Cooloola, it thus becomes irrelevant whether activities 
associated with Double Island Point Site 1 (e.g. initial stages 
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of stone artefact reduction and tool manufacture) differed to 
those carried out at other midden sites located further south 
along Teewah Beach. The central issue is whether knappers 
rationed the use of stone (which may be used for a variety of 
functions) across a landscape in relation to proximity to 
replacement stone. 
Differences in the quantity of shell and stone discarded at 
Freshwater Creek Site and Teewah Beach Site 5 complex serve well 
to illustrate the potential effects of stone rationing behaviour 
in situations of varying intensity of site occupation. 
Freshwater Creek Site and Teewah Beach Site 5 complex are located 
8.5km and 13.0km south of Double Island Point respectively. The 
volume of the midden shell at Freshwater Creek Site is less than 
0.1% of the volume of midden material observed at Teewah Beach 
Site 5 complex. Clearly, the total amount of shellfishing 
activity associated with Teewah Beach Site 5 complex far exceeds 
that documented for Freshwater Creek Site. In marked contrast, 
the sample of 221 andesite artefacts recovered from Freshwater 
Creek site compared to a total of three andesite artefacts 
observed at Teewah Beach Site 5 complex, demonstrates major 
differences in the amount of andesite knapping that occurred at 
these sites. Assuming the amount of shellfishing which occurred 
at a site similarly reflects the amount of activity (intensity of 
site occupation) at that site, it is clear that the low discard 
of andesite artefacts at Teewah Beach Site 5 complex has little 
to do with intensity of site occupation; it has more to do with 
independent factors influencing stone artefact discard patterns 
(e.g. rationing). 
The question of the relative independence of a system of 
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stone artefact procurement, manufacture, use, maintenance, 
and discard within the broader settlement-subsistence system is 
presently the focus of much debate. For example, Binford 
(1979:259) states that "there are few or no direct costs 
accountable for the procurement of raw material used in the 
manufacture and repair of facilities". As a result, he argues 
that the "procurement of raw materials is embedded in basic 
subsistence schedules" (1979:259). Changes in the nature of 
stone artefact assemblages at Cooloola do not conform to 
Binford's embeddedness model. I argue that the proportional 
decrease in raw material use with increasing distance from 
replacement stone demonstrates that Cooloola people did associate 
energetic costs with the procurement of stone. Similarly, the 
apparent lack of association between raw material use and the 
amount of subsistence activity occurring at sites (as measured by 
amount of shellfishing activity), indicates a degree of 
independence between technological and subsistence activities. 
These inferences concerning the costs of raw material procurement 
at Cooloola are supported by recent analogous ethnographic and 
archaeological studies (e.g. Bamforth 1986, Byrne 1980, Gould 
and Saggers 1985, Hiscock 1988). 
Second, implicit in the rationing model is the notion of 
systemic site interaction. The operation of rationing behaviour 
in response to variability in access to replacement raw materials 
clearly operates through a system of sites distributed across a 
landscape. For example, many of the changes in stone artefact 
assemblages resulting from rationing (e.g. decreasing artefact 
size and decreasing amounts of cortex) imply a reduction strategy 
chrono-sequence contingent upon increasing distance from the raw 
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material source. As a result, it may be inferred that the 
further a stone artefact is transported away from its raw 
material source, the longer it has been operating within the 
cultural system (see Hiscock 1988). With respect to Recent Phase 
(midden) sites located along Teewah Beach, it is inferred that 
the removal of flakes from either an andesite core or retouched 
flake on sites located towards the middle of the coast (e.g. 
Teewah Beach Site 5 complex and Teewah Beach Site 18) probably 
followed early stages of reduction at sites located at the 
northern end of the beach (e.g. Double Island Point Site 1). 
Such a suggestion is consistent with the relative contemporaneity 
of most Recent Phase (midden) sites at Cooloola (i.e. <200 BP). 
Third, in contrast to spatial variability in silcrete use 
observed for Recent Phase and Early Phase sites, differences in 
the relative use of silcrete between the two chronological phases 
may not be explained solely as a response to changes in stone 
availability resulting from changes in source proximity. At 
Teewah Beach Site 26 for example, the dramatic decrease in the 
use of silcrete in the Recent Phase levels and the corresponding 
increase in the relative use of an inferior raw material 
(arkose) clearly reflects a change in raw material procurement 
strategies. The question of whether this change is influenced by 
changes in settlement-subsistence activities and/or variations in 
territory size and social accessibility will be discussed in the 
next chapter. 
FORMAL IMPLEMENT TYPES 
The following section investigates broader spatial and 
chronological aspects of various formal implement types recovered 
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from Cooloola sites and Brooyar Rockshelter. Implement types 
discussed include bevel-edged tools, backed blades, bifacial 
points and tula adzes. 
Bevel-edged tools 
Bevel-edged tools were the main stone artefact type recovered 
from Cooloola. They were observed in all parts of the study area 
with a particular bias towards Teewah Beach and the periphery of 
Tin Can Bay. Following recent use-wear analyses on similar 
artefacts from other parts of coastal southeast Queensland (e.g. 
Gillieson and Hall 1982, Kamminga 1981) and residue analysis of 
a tool from Cooloola (Hall, Higgins and Fullagar 1989), it is 
believed that most of the Cooloola tools are similarly associated 
with plant processing. 
Results from Teewah Beach Site 26 demonstrate the use of 
bevel-edged tools from the recent prehistoric past back to the 
mid-Holocene. This finding is consistent with the recovery of 
similar tools from other Early Phase sites (e.g. King's Bore 
sandblow Site 97) and Recent Phase midden sites (e.g. Double 
Island Point Site 1, Teewah Beach Site 5d). 
The established mid-Holocene antiquity for bevel-edged tools 
at Cooloola contrasts markedly with current views concerning the 
recent ca. 1500 year antiquity and development of these tools in 
southeast Queensland (Hall and Hiscock 1988a:15, see also 
Kamminga 1981:35). Although the majority of bevel-edged tools 
recorded at Cooloola were observed on Recent Phase midden sites 
dating to the last 1000 years, much of this pattern may result 
from the biased nature of the archaeological record. Bevel-edged 
tools are located on Early Phase sites. In contrast to midden 
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sites however, most Early Phase sites appear to be buried under 
several metres of sand, only to be exposed through sandblow 
activity. Therefore, until more control can be gained over the 
relative extent and frequency of Early and Recent Phase sites at 
Cooloola, few valid inferences can be made concerning the 
relative use of bevel-edged tools through time. 
The potential problem of the biased nature of the 
archaeological record towards recent midden sites exhibiting 
bevel-edged tools similarly confronts other parts of coastal 
southeast Queensland (see Hall and Lilley 1987:77). Following 
comments made for Cooloola, until the character of coastal sites 
throughout the latter half of the Holocene for other parts of 
southeast Queensland are better understood, inferences 
concerning the development and relative use of bevel-edged tools 
are at best speculative and at worst misleading. 
Backed blades 
The majority of backed blades observed at Cooloola were 
recovered from Early Phase sites (i.e. King's Bore sandblow Site 
97, White Cliffs sandblow Site 98 and Cooloola Sand Patch Site 
102), while only a single specimen was recovered from a Recent 
Phase site (Cameron Point Sites 62-63). Although I hypothesized 
that these implements may have been used to barb and/or tip 
hunting spears I acknowledged that much more research (e.g. use-
wear and residue analyses) is required before more meaningful 
statements can be made concerning their function(s). 
The main period of backed blade manufacture at Cooloola 
occurred prior to 1000 BP, from ca. 3000 BP back possibly to the 
mid-Holocene. The apparent backed blade chronology is generally 
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consistent with dated stone artefact assemblages from other parts 
of southeast Queensland. For example, backed blades recovered 
from the New Brisbane Airport site have a probable chronology of 
ca. 3000-4000 years (Hall and Lilley 1987), while no backed 
blades have been dociomented from shell midden deposits dating to 
the last 3000 years from this region (e.g. Alfredson 1984, Hall 
1980, 1984, Neal and Stock 1986, Nolan 1986, Robins 1984, 
Walters et al. 1987). Possible backed blades dating to the last 
1300 years in coastal southeast Queensland have been recovered 
only from the Broadbeach Aboriginal Burial Ground (Haglund 1976). 
Backed blades have been recovered from hinterland sites in 
southeast Queensland dating to the last 6000 years. For example, 
they date to ca. 6000-1500 BP at Bushranger's Cave (Hiscock and 
Hall 1988b), ca. 5300-post 500 BP at Platypus Rockshelter 
(Hiscock and Hall 1988a), ca. 2800-post 1000 BP at Maidenwell 
Shelter (Morwood 1986) and ca. 3800-post 1000 BP at Gatton 
Shelter (Morwood 1986). At all of these sites however, it is 
clear from changes in artefact frequency that the main period of 
backed blade production was prior to 1000 BP (Morwood 1986). It 
is even suggested that most of the post 1000 BP backed blades may 
have been stratigraphically displaced from older sediments 
through vertical disturbance (Hiscock and Hall 1988a:75-6, 
Morwood 1986:98, 107). 
Bifacial points 
The six bifacial points recovered from King's Bore sandblow 
Site 97 were the only examples of this implement type observed at 
Cooloola. Following inferences made concerning the function of 
backed blades, I speculated that the bifacial points may also 
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have served as spear tips on hunting weapons. Further 
technological analyses of stone artefact assemblages at King's 
Bore sandblow Site 97 coupled with use-wear and residue analyses 
may provide more definitive insights into the function(s) of 
these implements. 
Bifacial points are generally unknown from the east coast of 
Australia (Flood 1983:189). Although unifacial points have been 
recorded from the Central Highlands of Queensland (Morwood 1981), 
bifacial points are generally accepted as being restricted to the 
central northern part of tropical Australia (Mulvaney 1975:217, 
White and O'Connell 1982:116, see also Hiscock and Hall 1988a). 
This places the Cooloola bifacial points some 400km from the 
nearest documented point producers in the Central Highlands 
(Morwood 1981), and over 1000km from the nearest documented 
bifacial point producers in northwest Queensland (Hiscock 1988). 
Smith and Cundy (1985:36) suggest that the occurrence of 
points "outside their main range" could occur as a result of 
importation via inter-regional exchange networks or through local 
manufacture. It is doubtful that the occurrence of bifacial 
points at Cooloola is the result of inter-regional exchange given 
that most appear to be manufactured from local raw materials 
(e.g. andesite and silcrete). It would be premature at present 
however, to infer that bifacial point production at Cooloola 
occurred independently of information deriving from distant 
regions with an established point tradition. In this regard it 
is significant that the apparent age of the Cooloola points (ca. 
3000 BP) is very similar to the established chronology for points 
in the Central Highlands (ca. 4300-2800 BP - Morwood 1981:42). 
Speculations on possible early associations between southeast 
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Queens l and and t h e C e n t r a l H i g h l a n d s a r e p r e s e n t e d i n t h e 
fol lowing s e c t i o n . 
Tula adzes 
Three tulas were recovered from Brooyar Rockshelter while a 
single specimen was recovered from Cameron Point Sites 62-63 at 
Cooloola. Based on the morphology of the implements and use-wear 
and residue data, it was inferred that the recovered tulas were 
used as hafted woodworking tools. 
Current distribution maps of tula adzes do not include the 
east coast of Australia (Flood 1983:187, Kamminga 1985:19). 
Their most eastern extent is generally accepted to be the Central 
Highlands of Queensland some 400km inland from the east coast 
(Morwood 1981). The recovery of tulas from the Cooloola-Gympie 
region, coupled with those documented from other sites in 
southeast Queensland (e.g. Mt. Crosby Road Site [Norma 
Richardson, Queensland Museum, pers. comm. 1989], Gatton 
Shelter [Morwood 1986], Platypus Rockshelter [Hiscock and Hall 
1988a] and Broadbeach Aboriginal Burial Ground [Haglund 1976]), 
indicate that the production of these tools in southeast 
Queensland was quite deliberate and not "fortuitous" (cf. 
Mulvaney 1975:235). Similarly, these results indicate that tula 
adzes were not exclusively an arid zone adaptation (Flood 
1983:192, Kamminga 1982:76, Mulvaney 1975:235, White and 
o'Connell 1982:131, see also Sheridan 1979). 
Tula adzes recovered from southeast Queensland have been 
dated to the last 3000 years. For example, tulas have a maximum 
antiquity of ca. 2800 BP at Brooyar Rockshelter, ca. 2500 BP at 
Platypus Rockshelter (Hall and Hiscock 1988b, Hiscock and Hall 
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1988a), ca. 1300 BP at Broadbeach Aboriginal Burial Ground 
(Haglund 1976), ca. 1100 BP at Gatton Shelter (Morwood 1986) and 
ca. 1000 BP at Cameron Point Sites 62-63. 
The chronology of tula adze manufacture in southeast 
Queensland is thus similar to the ca. 4000 year antiquity for 
tula adzes from the Central Highlands (Morwood 1981, 1984a). It 
is doubtful that the occurrence of these implements in southeast 
Queensland results from exchange from the Central Highlands or 
adjacent areas given that all of the southeast Queensland adzes 
appear to be manufactured from local raw materials. As hinted 
for bifacial points however, the comparable antiquities for 
tulas from both regions may indicate inter-regional information 
flow through established social linkages. 
What the possible nature of these hypothesized social 
linkages between southeast Queensland and the Central Highlands 
may have been some 3000 years ago is unknown. During the last 
century however, historical documents record huge gatherings of 
Aboriginal people from as far away as northern New South Wales 
and southern central Queensland periodically occurring in certain 
parts of southeast Queensland. These gatherings took place for a 
variety of social, political and ceremonial reasons, and their 
occurrence was planned to coincide with major seasonal abundances 
of bunya nuts (Sullivan 1977). During these Bunya gatherings, 
it is well documented that both material goods (e.g. hunting 
items, possum skin rugs, necklaces etc.) and information (e.g. 
kinship arrangements, ceremonies etc.) passed from one group to 
the next (Calley 1959:132, Petrie 1904:19, 56). As Petrie 
states: 
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It was a great practice, this intertribal exchange of 
various articles, and accounts for the way in which 
some weapon for instance, or perhaps a dilly bag, 
might be found far from its original home, having 
gradually made its way after many years to scenes and 
pastures new. So when some instrument was found in the 
possession of a certain tribe it did not by any means 
follow that they had originally made the instrument 
(1904:56-7). 
The most westerly participants in the Bunya gatherings appear 
to have been the Mandandanji people from southern central 
Queensland (Tindale 1974:125). Their territory is located 
immediately south of the Central Highlands and is within the 
established range for tula adzes. It is apparent therefore, 
that the Bunya gatherings provided a situation whereby 
information relating to tula production and use could have easily 
flowed between southeast Queensland and the more established tula 
adze areas further west. 
Whether or not similar inter-regional social linkages 
connecting southeast Queensland and southern central Queensland 
(including the Central Highlands) extended back ca. 3000 years 
ago is unknown (see Hall and Hiscock 1988a:13, Morwood 1987:346-
48, Nolan 1986:98, Walters 1987:102, 1989:221). Even if these 
linkages did exist, it is similarly unknown to what extent (if 
any), information flow between the two areas had upon the 
distribution of tula adzes and possibly points. However, I 
argue that the comparable appearance of points and tulas in 
southeast Queensland and the Central Highlands some ca. 3000-4000 
years ago following comparable ca.20,000 year antiquities for 
human occupation (Mulvaney and Joyce 1965, Neal and Stock 1986) 
provides some validity to the social linkage hypothesis. Future 
research on the character, distribution and antiquity of both 
point and tula adze production from southeast Queensland through 
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to the Central Highlands should provide more meaningful insights 
into this question. 
The suggestion that information flow through social linkages 
may have influenced the distribution of tula adzes and points in 
southeast Queensland is consistent with recent arguments 
concerning late Holocene intensification in Australia (Lourandos 
1983, 1985). While lack of testibility and falsiflability 
plague the intensification debate, available evidence is 
consistent with the hypothesis that the spread of many tool types 
(e.g. adzes, axes, points, backed blades etc.) across many 
parts of Australia in the mid- to late Holocene was primarily a 
result of an expansion of social linkages (e.g. McBryde 1978, 
1984, Morwood 1984b, 1987, White and O'Connell 1982:133, see 
also Jones 1977) . 
CONCLUSION 
This chapter has elucidated numerous patterns concerning the 
spatial and chronological character of stone artefact assemblages 
at Cooloola. The main purpose of explanatory hypotheses advanced 
to account for these patterns was to provide insights into 
prehistoric Aboriginal behaviour at Cooloola and to stimulate 
further research in this area. It is also hoped however, that 
these research findings provided both substantive contributions 
to the distribution, chronology and possible developmental 
history of stone implements in southeast Queensland (e.g. bevel-
edged tools, backed blades, bifacial points and tula adzes), 
and methodological and theoretical contributions to stone 
artefact analysis in general (e.g. rationing behaviour). 
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CHAPTER TWELVE 
SPATIAL AND CHRONOLOGICAL MODELS FOR COOLOOLA 
INTRODUCTION 
This chapter develops a number of hypothetical models to 
account for spatial and chronological variations in the 
archaeological record of Cooloola. The first section concerns 
spatial issues, focusing first on the concentration of Recent 
Phase archaeological remains to the northern and southern 
sections of Cooloola, followed by a detailed examination of 
settlement-subsistence arrangements for the northern part of the 
region. The second section concerns chronological changes at 
Cooloola and focuses upon Morwood's (1987) model of increasing 
population and social complexity in southeast Queensland during 
the mid- to late Holocene. Following a detailed discussion of 
the applicability of this model to the Cooloola archaeological 
record, I posit an alternative model of chronological change for 
Cooloola. 
NORTH-SOUTH ACTIVITY FOCI MODEL 
This section discusses the bias of Recent Phase (<1000 BP) 
sites (e.g. middens, 'bora rings' and burials) towards the 
northern and southern sections of Cooloola. 
Midden sites 
It is clear from the distribution of shell middens at 
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Cooloola that the bulk of shell discard occurred towards the 
northern and southern sections of the region. The northern bias 
is exemplified by the large middens located along the eastern 
periphery of Tin Can Bay (Chapter 7) and the northern sections of 
Teewah Beach (Chapter 5). Similarly, the central part of the 
Inskip Point peninsula extending north of the Rainbow Beach 
township exhibited the highest concentration of shell observed 
along any 'inland' transect (McNiven 1985:19, 28). 
Across the southern section of Cooloola, another 
concentration of larger midden sites was documented for the 
southern end of Teewah Beach (Chapter 5 ) , while immediately 
inland large midden sites have been recorded along the lower 
reaches of the Noosa River (Figure 12.1). For example, two 3m 
high shell mounds once existed on the western bank of the Noosa 
River at Tewantin (Cato 1979:5). An extant estuarine shell mound 
(KC:A97) measuring ca. 18m in diameter and at least Im in height 
is located on the eastern shore of Doonella Lake, while a 
similarly sized mound (now disturbed) is located ca. 1km east of 
the lake. Further north, extensive estuarine and pipi shell 
midden deposits up to 100m in length and exhibiting numerous 
bevel-edged tools have been recorded along the shores of Lakes 
Cooroibah and Cootharaba. 
Ceremonial earth circle ('bora ring') sites 
Three earth circle sites are recorded for Cooloola and its 
immediate environs (Figure 12.1). The Poverty Point site 
(LD:A96) is located within the swamp survey zone (Transect D) 
adjacent to the eastern side of Tin Can Bay (Chapter 8). Another 
similar earth circle site is reported immediately north of this 
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Figure 1 2 . 1 . Location of recorded burial sites, 
'bora ring' sites and shell mounds 
at Cooloola and immediate environs. 
site at Seary's Creek (Steele 1983:186). On the other side of 
352 
the inlet and a little further to the south lies a similar site 
within Pipeclay National Park (LD:A2). The only other earth 
circle site recorded in the region is located on the western 
shores of Lake Cooroibah (KC:A73). It is probable that most of 
these sites were used during the last 1000 years as it is 
doubtful that the low contours of these loose sandy mounds would 
be preserved beyond this time (see McBryde 1974:53, Satterthwait 
and Heather 1987:7, see also Hall and Hiscock 1988a:13). 
Burial sites 
Burials from four locations have been recorded for Cooloola 
and its immediate surrounds (Figure 12.1). From the northern 
part of the region, two burials probably dating to the last 1000 
years have been excavated from Double Island Point Site 1 
(Chapter 5), while the remains of another burial are documented 
for Bullock Point (Queensland Museum records). Burial sites from 
the south of the region include historical recordings of a tree 
burial at Tewantin (Dawson n.d.:7, 52) and a "burial ground" 
near Lake Weyba (Dawson n.d.:48). 
Discussion 
The northern and southern thirds of Cooloola exhibit the bulk 
of Recent Phase (1000-100 BP) subsistence (i.e. shell middens) 
and ceremonial-ritual (i.e. earth circles, burials) sites. It 
is doubtful that this locational bias of sites is simply a 
function of differential preservation given the existence of 
comparable preservation conditions for most of the dune deposits 
of Cooloola. It is acknowledged however, that differential 
preservation of differing site types may have taken place (e.g. 
specialized bone middens - see Chapters 5 and 7). Despite this 
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fact, I infer that most shellfishing and major ceremonial-ritual 
activity took place towards the latitudinal extremes of Cooloola. 
This inference is corroborated by similar biases in the areal 
patterning of European observations of both Aboriginal activity 
(subsistence and ceremonial) and named residential groups 
(Chapter 4). 
The most parsimonious explanation for the recent (<1000 BP) 
bias of Aboriginal activities to the northern and southern 
sections of Cooloola is resource productivity. The largest shell 
midden deposits at Cooloola come from the resource rich estuarine 
areas along Tin Can Bay to the north and along the lower Noosa 
River and its associated lakes to the south. Both estuarine 
areas exhibit the highest abundance and diversity of shellfish 
and fish species found at Cooloola. 
The focus of subsistence activities towards these estuarine 
areas may have also influenced the location of larger middens and 
associated shellfishing (and possibly fishing activities) towards 
the northern and southern sections of Teewah Beach. For 
example, it was suggested in Chapter 5 that the patterning of 
subsistence activities along Teewah Beach had little to do with 
latitudinal variations in local resource productivity, and more 
to do with the patterning of non-local food resources located 
further inland. Although it is possible that variations in the 
distribution of swamp and rainforest plant resources may have 
been significant in this regard, I believe that the single most 
influential factor was the location of resource rich estuarine 
environments immediately inland of the northern and southern 
sections of Teewah Beach. That is, groups located to the north 
and south of Cooloola tended to exploit respective adjacent 
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sections of Teewah Beach relatively more than areas located 
further distant (i.e. central sections of Teewah Beach). Why 
northern and southern groups tended not to venture too far along 
Teewah Beach from their respective core (estuarine) territories 
remains unknown. I speculate however, that this "centripetal" 
behaviour (see Tindale 1974:65) represents a complex interplay 
between the "pull" of important subsistence resources (Jochim 
1976:50-63, 1981:151-55), the "gravitational field" of a 
spiritual-totemic homeland (Piddington 1971:240), and associated 
notions of territoriality (Dyson-Hudson and Smith 1978, Peterson 
1975, 1979; see also Stanner 1965:12, Tindale 1974:21, 59). 
Four main implications of the north-south activity foci model 
are as follows. First, if the relative use of Teewah Beach was 
conditional upon the relative use of inland estuarine waterways, 
it is apparent that northern Teewah Beach sites were systemically 
related to Tin Can Bay sites, and southern Teewah Beach sites 
were systemically related to lower Noosa River sites. 
Second, the patterning of use along Teewah Beach not only 
demonstrates that the relative use of coastlines may be 
conditional upon the nature of non-local 'inland' resources, but 
also that increased use of inland resource zones may actually 
lead to an increased use of adjacent coastline areas (cf. Dortch, 
Kendrick and Morse 1984, Hallum 1986, 1987). 
Third, the association between resource-rich areas (e.g. 
lower riverine areas and inlets) and the location of residential 
groups (bands?) is consistent with historical observations of 
Aboriginal territorial organization from other parts of southeast 
Queensland (e.g. Simpson 1843 cited in Langevad 1979:13) and 
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Australia (e.g. Chase and Sutton 1981, Jones 1974, Luebbers 
1978, Meehan 1982, Peterson 1986, von Sturmer 1978). 
Fourth, the biased location of earth circle and burial sites 
to areas exhibiting a relative abundance of food resources and 
associated subsistence sites (i.e. middens) provides insights 
into some of the factors conditioning the location of ceremonial-
ritual activities. Such a pattern of ceremonial-ritual site 
placement accords well with ethnographic, ethnohistoric and 
archaeological observations from other parts of southeast 
Queensland (Hall 1982, Nolan 1986, Satterthwait and Heather 
1987, Sullivan 1977, Walters 1989) and Australia (Chase and 
Sutton 1981, Lourandos 1980b, Pardee 1988, Peterson 1986, von 
Sturmer 1978) . 
TIN CAN BAY-TEEWAH BEACH SYSTEMIC INTERACTION MODEL 
Although separate northern and southern activity foci were 
identified for the last 1000 years at Cooloola, detailed 
archaeological information is available only for the northern 
parts of the region. Consequently, this thesis examines in 
detail only those settlement-subsistence activities for Recent 
Phase sites from the 'northern activity focus' at Cooloola. 
Based on the results of survey and excavation work undertaken 
across the northern parts of Cooloola (Chapters 5, 6, 7 and 8), 
separate eastern and western settlement-subsistence sub-systems 
were isolated (Figure 12.2). The western settlement-subsistence 
sub-system consists of the eastern periphery of Tin Can Bay and 
the adjacent swamp zone. I hypothesized that large midden sites 
located along the shore of Tin Can Bay (home bases?) were 
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systemically related to small, and often highly dispersed midden 
deposits (specialized plant foraging camps?) located across the 
swamp zone. That is. Tin Can Bay middens represent sites where 
the bulk of marine fauna (mostly obtained from Tin Can Bay) and 
terrestrial flora (obtained from the swamp zone) were processed 
and consumed. 
The eastern settlement-subsistence sub-system comprises the 
northern sections of Teewah Beach and adjacent inland areas on 
the sandmass. I similarly hypothesized that large midden sites 
(home bases?) located along Teewah Beach were systemically 
related to small, and often highly dispersed midden deposits 
(specialized plant foraging camps?) located across the sandmass. 
In short, Teewah Beach middens represent sites where both the 
bulk of marine fauna (obtained from the ocean) and terrestrial 
flora (obtained from the sandmass) were processed and consumed. 
Support for inferences concerning the relative separation of 
the eastern and western settlement-subsistence sub-systems is 
provided by the nature of estuarine and oceanic shell discard at 
middens located along the boundary of the two sub-systems. For 
example, at Kabali Site, excavations clearly demonstrate that 
the discard of estuarine (e.g. oyster, cockle, club whelk) and 
oceanic (e.g. pipi) shell was spatially separate. Although it is 
possible that the patterning of shells at this site indicates 
that Cooloola peoples possessed species-specific rules of shell 
discard behaviour, such an inference is doubtful given that 
mixing of both estuarine and oceanic shell types is documented 
from other non-boundary sites in the region (e.g. Cameron Creek 
Site 134). A more plausible explanation is that both types of 
shellfish were discarded inadvertently in differing areas at 
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separate occupational events. As a result, I argue that the 
oceanic and estuarine shells discarded at Kabali Site belong to 
the eastern and western settlement-subsistence sub-systems 
respectively. 
It follows from the inferences above concerning the systemic 
association of Tin Can Bay and northern Teewah Beach middens, 
that the eastern and western settlement-subsistence sub-systems 
must similarly be systemically related. What the temporal and 
social organizational arrangements were between both sub-systems 
remains unknown. For example, were both sub-systems in 
operation contemporaneously or at differing times? Similarly, 
did northern people move en masse from one coast to the next, or 
did only a certain sub-set of people move across to Teewah Beach? 
I speculate however, that in contrast to Tin Can Bay, use of 
Teewah Beach was short-term, with scheduling decisions based on 
seasonal abundances of rainforest plant foods and possibly marine 
fish. In this connection, it is possible that the group of ca. 
30 people (Poombabarah) which Bracewell encountered along the 
northern part of Teewah Beach may have represented short-term 
itinerants from Tin Can Bay (Chapter 4). 
Testing of the eastern-western settlement-subsistence 
seasonality hypothesis should involve two main areas of research. 
First, seasonality studies on a large sample of shellfish from 
both settlement-subsistence sub-systems (e.g. Godfrey 1988). 
Second, seasonality studies on potential plant foods across the 
region, in conjunction with use-wear and residue studies on 
stone tools to help isolate specific plant (and possibly animal) 
foods consumed (e.g. Hall, Higgins and Fullagar 1989). Both 
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areas of research are beyond the limits of this thesis. 
It is apparent that the eastern and western settlement-
subsistence sub-systems were not used exclusively by northern 
Cooloola group(s). For example, arkose artefacts recorded from 
middens along the northern sections of Teewah Beach indicate 
movement of peoples from the southern parts of Cooloola. Whether 
these artefacts were transported north along Teewah Beach by 
lower Noosa River peoples and/or by northern Cooloola peoples 
returning from a southern trip remains unknown. 
More conclusive evidence for the use of the northern sections 
of Cooloola by peoples who generally resided elsewhere is 
provided by ethnohistoric records which document that Aboriginal 
people from the southern end of Fraser Island periodically 
exploited resources across the northern end of Cooloola (Chapter 
4). Given that the southern third of Fraser Island may have been 
territorially continuous with Cooloola (Gaiarbau cited in 
Langevad 1982 - see Chapter 4), it would be interesting to 
discover whether or not Cooloola resources (e.g. Double Island 
Point andesite, southern Cooloola arkose) were discarded on 
southern Fraser Island sites, but not northern ones. 
SHORE-INLAND SYSTEMIC INTERACTION 
Recent Phase sites 
Based on shell distribution data and associated inferences 
concerning eastern and western settlement-subsistence sub-systems 
across the northern part of Cooloola, it is clear that marine 
oriented settlement-subsistence activities for this part of the 
region extended at least 10km inland from the shore. In 
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contrast, the lack of comparable shell distribution data for the 
central and southern parts of Cooloola permits only preliminary 
insights to be made into the inland extent of marine oriented 
settlement-subsistence activities. For example, initial survey 
results indicate that pipi shells extend at least 8.5km inland 
for central Cooloola (e.g. Teewah Creek Site 112) and at least 
5.0km inland for southern Cooloola (e.g. site along the western 
shore of Lake Cooroibah) from their probable source along Teewah 
Beach. As no survey data are available for areas west of these 
pipi shells, it is clear that the inland extent of marine 
oriented settlement-subsistence activities for the bulk of 
Cooloola remains to be established. 
Further insights into shore-inland systemic interaction is 
provided by stone artefacts. The presence of exotic stone 
artefact raw materials (e.g. silcrete, basalt, chert, 
chalcedony) on many middens at Cooloola uneqivocally demonstrates 
systemic relationships with areas beyond the region. In contrast 
to the nature of inland movements of shell at Cooloola (i.e. 
plant food foraging trips emanating from coastal sites), the 
circumstances surrounding the coastal movement of exotic stone 
materials remain highly complex and problematical. For example, 
it remains unknown whether the people who used exotic stone 
artefact raw materials at Cooloola procured the raw material from 
outside of the region themselves, either directly through 
quarrying, or indirectly from other people (who may or may not 
have quarried the stone themselves), and/or whether they 
obtained the stone from other people within the confines of 
Cooloola (who may or may not have quarried the stone themselves). 
Further insights into this problem may be gained by examining the 
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nature of stone artefact assemblages (especially reduction 
strategy chrono-sequences) on sites located between Cooloola and 
the raw material sources. 
Despite the limitations of the shell and stone artefact 
distribution data concerning the nature of shore-inland systemic 
interaction, a number of hypotheses concerning inter-regional 
systemic interaction can be generated using ethnohistorical 
information (Chapter 4). Following Graham (1836 cited in Dwyer 
and Buchanan 1986), it is possible that Cooloola Aborigines 
moved inland to the mountainous hinterland region on a seasonal 
basis. Although available archaeological evidence from Cooloola 
and the adjacent hinterland region (e.g. Brooyar Rockshelter) 
provides no direct support for inter-regional coastal-inland 
transhumance, the presence of exotic raw materials at Cooloola 
is not inconsistent with such a notion. Future insights into 
this question may be gained from an examination of a broader 
sample of artefactual and ecofactual remains on sites located 
between the Cooloola coast and the adjacent hinterland. 
Additional hypotheses concerning large-scale inter-regional 
systemic interaction may be generated from ethnohistorical 
sources documenting the movement of people from Cooloola to 
large-scale gatherings (e.g. Bunya festivals) in other parts of 
southeast Queensland (e.g. Petrie 1904, Russell 1888, Sullivan 
1977). Although as stated above, the presence of exotic raw 
materials at Cooloola is not inconsistent with hypotheses 
concerning inter-regional movements of people, no archaeological 
evidence is presently available to provide further insights into 
the specific nature of large-scale inter-regional movements for 
Cooloola Aboriginal people. Once again, future elucidation of 
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this question may only be gained by detailed technological 
analyses of stone artefact assemblages (especially reduction 
strategy chrono-sequences) on sites located throughout southeast 
Queensland. In particular, emphasis should be placed on 
examining stone artefact assemblages (both at quarry and non-
quarry sites) exhibiting raw material types used at Cooloola. 
Early Phase sites 
Insights into intra-regional shore-inland systemic 
integration for Early Phase sites at Cooloola are severely 
limited by a lack of detailed information concerning the nature 
of associated settlement-subsistence activities. Although 
preliminary hypotheses suggest a bias of activities across the 
eastern half of the sandmass (Chapter 9), no information is 
available on the existence of Early Phase sites for the upper 
catchment areas of the Noosa River (e.g. Low sandstone hills 
physiographic unit). Until detailed characterization of the 
archaeological record in this area is achieved, few valid 
inferences can be made concerning the nature of shore-inland 
systemic integration for Early Phase sites within Cooloola. 
The dominant use of exotic stone artefact raw materials in 
Early Phase sites at Cooloola has important implications 
concerning inter-regional systemic integration. It is clear that 
questions concerning the exact circumstances of exotic stone 
transportation to Recent Phase middens similarly confront Early 
Phase sites (see above). Despite this problem, it is apparent 
from the relative and absolute quantity of exotic stone raw 
materials on Early Phase sites that settlement-subsistence 
activities at Cooloola during this period were much more 
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systemically integrated with areas beyond the region. That is. 
Early Phase people tended to derive the bulk of their stone 
artefact raw materials from beyond Cooloola, while Recent Phase 
people tended to exploit local Cooloola stone. 
Two hypotheses relating to Early Phase use of exotic stone 
raw materials at Cooloola and the nature of shore-inland 
movements of people during this period may be generated. First, 
it is possible that the greater use of exotic stone artefact raw 
materials reflects greater access to exotic stone sources brought 
about by greater mobility patterns associated with differing 
settlement-subsistence activities at Cooloola. In this 
situation, it is doubtful that the exotic stone sources were 
accessed during daily foraging excursions emanating from sites 
located along the eastern periphery of Cooloola given round trips 
of at least 30-40km are involved. A more plausible scenario is 
one involving the accession of exotic stone from western Cooloola 
sites located closer to the raw material source subsequent to use 
at sites along eastern Cooloola. 
An alternative hypothesis is that the exotic stone raw 
materials were imported into the region by peoples who had been 
previously involved with inland subsistence activities. Whether 
or not these people subsequently exploited local resources and 
knapped the stone themselves, and/or passed the stone onto other 
people already camped at Cooloola remains unknown. Once again, 
analysis of Early Phase stone artefact assemblages between 
eastern Cooloola and the exotic stone sources may help test the 
relative merits of each hypothesis. 
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CHRONOLOGICAL CHANGES AT COOLOOLA 
Although the main focus of this study has been upon 
documenting and developing hypotheses to account for spatial 
variations in the archaeological record at Cooloola, a number of 
comments concerning chronological changes in the region have been 
made throughout this thesis. I now expand on these insights by 
focusing upon the applicability of Morwood's (1987) synthetic 
model of chronological change in southeast Queensland to 
Cooloola. 
Morwood (1987) advanced a model of increased population and 
social complexity to account for perceived changes in the 
Holocene archaeological record of southeast Queensland. His 
model posited that prior to relative sea level stabilization at 
6000 BP, the region was characterized by "small, mobile groups" 
and a "low population density" (1987:343). Major population 
increases after this period (especially after ca. 4500 BP) are 
associated with increases in carrying capacity, "initially 
triggered" by the establishment of rich marine resources 
(1987:343) and later enhanced by "communal extractive techniques" 
used to support large-scale inter-regional ceremonial gatherings 
(1987:347). The following discussions address these issues in 
relation to Cooloola from two major chronological perspectives. 
The first addresses the issues of population increase and 
development of social complexity within the last 6000 years. In 
contrast, the second considers the more general issue of why 
major Aboriginal use of Cooloola may have began ca. 5500 years 
ago. 
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Post-6000 BP population increases 
Following Lourandos (1985:391), Morwood (1987:343) uses 
increasing site numbers, increasing cultural discard, and 
increasing intensity of economic exploitation as measures of 
population increase. Each of these criteria is discussed 
separately in relation to Cooloola. 
Increasing site numbers 
The number of recorded sites at Cooloola dramatically 
increases from four (Early Phase) to over 100 (Recent Phase). 
Although this increase in site numbers may reflect an increase in 
population, it is believed that such an inference is premature 
based on a number of theoretical, methodological and substantive 
problems. First, Early Phase and Recent Phase sites at Cooloola 
exhibit differential preservation. Most Recent Phase sites are 
represented by shell middens exhibiting few stone artefacts, 
while all Early Phase sites only exhibit stone artefacts due to 
poor preservation of faunal remains. It remains unknown 
therefore, how many Early Phase shell and/or bone middens may 
have once existed at Cooloola. As a result, empirical evidence 
is lacking to substantiate the claim that there exists a real 
increase in the number of Recent Phase sites at Cooloola (see 
Godfrey 1989, Hall and Hiscock 1988a:11, Rowland 1989). 
Second, Early Phase sites appear to be located beneath late 
Holocene dune deposits across eastern Cooloola, with exposure 
contingent upon recent sandblow activity. As a result, the 
frequency of Early Phase sites remains largely unknown (Chapter 
9 ) , If these inferences are accurate, then differential 
visibility may account for the huge discrepancy in the number of 
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Early Phase and Recent Phase sites at Cooloola (see Hall and 
Lilley 1987:77, Ross 1985:84, Schacht 1981:131). 
Third, a differing range of site types was identified for 
each chronological phase. For example, while most Recent Phase 
inland middens were inferred to be ephemeral 'dinner-time' camps 
associated with daily plant food foraging, no comparable sites 
were identified for the Early Phase. If this pattern is real 
(see above two points), it is clear that differing settlement 
patterns characterize Early Phase and Recent Phase sites. 
Whether or not the increase in Recent Phase site numbers 
similarly follows increases in population is unknown and 
untestable given current data on the archaeological record (see 
Bailey 1983b:163, Hiscock 1986b:48, Ross 1985:84, Rowland 
1983:71, 1989:38). 
Increasing cultural discard 
Differential preservation of faunal remains at Cooloola has 
created potentially significant biases in the relative amounts of 
cultural materials recovered from Early Phase and Recent Phase 
sites. As a result, few reliable inferences can be made 
concerning temporal changes in the amount of faunal remains 
discarded. In contrast, more useful insights can be made by 
examining quantitative changes in stone artefact discard patterns 
for each chronological phase. 
Most Recent Phase midden sites exhibit fewer stone artefacts 
compared to Early Phase sites. The major exceptions are Teewah 
Beach Site 26 (upper midden section) and Double Island Point Site 
1 located close to stone raw material sources. Both sites 
substantiate the inference that proximity to raw material source 
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was a major factor determining the amount of stone discarded on 
sites at Cooloola. Such a notion raises the question as to what 
extent variations in the quantity of stone artefacts discarded on 
Early Phase and Recent Phase sites are simply a function of raw 
material proximity. 
The potential problems of assessing temporal variations in 
the quantity of stone artefacts discarded on sites in light of 
the effects of raw material proximity are exemplified by Double 
Island Point Site 1. This Recent Phase site exhibits a greater 
amount of stone artefacts than all three excavated Early Phase 
sites combined (Cooloola Sand Patch Site 102, White Cliffs 
sandblow Site 98, King's Bore sandblow Site 97). Although this 
pattern of stone artefact discard may represent an increase in 
population during the Recent Phase, it is clear much of this 
variation may be attributable to raw material proximity. For 
example, even if population numbers stayed the same or slightly 
decreased during the Recent Phase, it would be expected that 
the amount of stone discarded on sites would increase given there 
was a technological change towards greater use of local raw 
materials (i.e. andesite, arkose) during this period. In fact, 
given that relatively large amounts of stone artefacts were 
discarded on Early Phase sites, despite the location of raw 
material sources beyond Cooloola, it could even be argued that 
population numbers were higher during this period. 
Clearly, resolution of the raw material proximity-discard 
rate problem will rely on controlling for chronological 
variations in the utilization of stone (vis-a-vis other raw 
materials e.g. wood, bone, shell) artefacts to perform certain 
tasks, stone artefact discard rates/person/unit time, and raw 
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material rationing (see Hall and Hiscock 1988a:11, Hiscock 1981, 
1986b:48, Kefous 1982:99, Ross 1985:82-3). These factors apply 
equally to comparisons of discard rates between mono-phase (e.g. 
Double Island Point Site 1, King's Bore sandblow Site 97) and 
multi-phase (e.g. Teewah Beach Site 26) sites. Until these 
problems are overcome, it remains unknown whether chronological 
variations in stone artefact discard rates at Cooloola reflect 
changes in population numbers. 
Increasing intensity of economic exploitation 
The main measures which Morwood (1987:343) used to infer more 
intensive economic exploitation were use of new 
habitats/resources and use of new extractive technologies. 
Use of new habitats/resources: The lack of preservation of 
faunal remains beyond 1000 BP limits insights into chronological 
changes in the diversity of habitats-resources exploited at 
Cooloola. Despite this taphonomic problem, I believe that the 
general range of major food resources exploited during Recent and 
Early Phase occupation of the region remained relatively 
constant. Both marine animals (e.g. fish, shellfish) and 
terrestrial plants (e.g. rainforest and swamp species) are 
hypothesized to have been exploited during both chronological 
phases. The only major exceptions to this hypothesis concern 
the exploitation of mammals (i.e. macropods) and estuarine 
resources (e.g. fish and shellfish). For example, it was noted 
that following ethnohistorical records for Cooloola, no definite 
evidence for macropod exploitation could be associated with 
Recent Phase midden sites. In contrast, it was speculated, 
largely on the basis of stone artefact technology (e.g. backed 
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blades, bifacial points), that macropod hunting may have taken 
place during the Early Phase. Alternatively, the lack of Early 
Phase sites along the eastern periphery of Tin Can Bay suggests 
that use of this rich estuarine resource base may have been more 
a Recent Phase phenomenon. 
The lack of evidence for major chronological variations in 
the range of food resources exploited during Early and Recent 
Phases at Cooloola contrasts with inferences concerning 
chronological variations in the relative use of resources. For 
example, based largely on excavations at Teewah Beach Site 26, 
I inferred that the relatively sudden appearance of shells in the 
sequence at ca. 900 BP corresponded to a real increase in 
associated shellfishing activities. Given that shellfish are 
generally viewed as having minor or moderate dietary significance 
among recent Aboriginal people (Meehan 1982:159, Walters 
1989:218, see also Devitt 1979:78, Hall 1982:85, Tindale 
1974:62), the dramatic increase in shellfish in the prehistoric 
Cooloola diet can hardly be equated with major population 
increase. Other hypotheses concerning the possible signifance of 
this change in shellfishing intensity are presented below. 
Use of new extractive technologies: Insights into chronological 
changes in the range of faunal and floral food extractive 
technologies used at Cooloola are limited by differental 
preservation. For example, while ethnohistorical records 
document the use of fishing spears and fishing nets by Aboriginal 
people at Cooloola, no archaeological information is available 
on the antiquity of these items in the region. It is noted 
however, based on the suggestion that fishing was taking place 
during Early Phase occupation of the region, that fishing nets 
370 
and spears may have been used for at least 5500 years at 
Cooloola. This hypothesis is further enhanced by inferences 
concerning the recent antiquity of alternative fish procurement 
technologies (e.g. hooks - 100 BP, stone-walled tidal traps -
ca. 800-1000 BP?) in southeast Queensland (Nolan 1986, Morwood 
1987, Walters 1988b, 1989, see also Hall and Hiscock 1988a). 
More reliable insights concerning chronological changes in 
extractive technology may be gained by examining differences 
in the occurrence of stone implement types (e.g. bevel-edged 
tools, backed blades, bifacial points) between Early Phase and 
Recent Phase sites. Bevel-edged tools occur in both 
chronological phases and were the only artefact type recovered 
from Cooloola to be associated with plant food processing. Given 
that no evidence was recovered for increased use of these 
implements through time, it is clear that bevel-edged tools 
can not be associated with more intensive and/or increased use of 
plant food resources during Recent Phase occupation of Cooloola. 
Most backed blades and all bifacial points from Cooloola were 
recovered from Early Phase sites. Given the possible 
association of these implements with mammal procurement, and the 
lack of evidence for mammal procurement and new stone procurement 
items on Recent Phase sites, it is possible that Cooloola 
witnessed an actual reduction in the range of stone procurement 
material culture through time. 
Post-6000 BP development of social and demographic complexity 
The main measures Morwood (1987:343) used to infer the 
development of social and demographic complexity included 
increased number of ceremonial sites, increased use of exotic 
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technologies, and increased resource extraction/organizational 
complexity through time. 
Increased number of ceremonial sites 
The only major ceremonial site type recorded at Cooloola was 
the earth circle ('bora ring'). While I speculated that these 
sites are a Recent Phase phenomenon at Cooloola, absolutely no 
archaeological evidence is available at present on the nature of 
ceremonial sites used prior to 1000 BP. As a result, no 
inferences can be made concerning the chronological changes in 
the number of ceremonial sites at Cooloola (see Hall and Hiscock 
1988a:13). 
Increased use of exotic technologies 
Morwood ( 1 9 8 7 : 3 4 6 - 7 ) s u g g e s t e d t h a t b a c k e d b l a d e s i n 
sou theas t Queensland were of "d ive r se o r i g i n " and p a r t of a mid-
t o l a t e H o l o c e n e p a n - A u s t r a l i a n p h e n o m e n a i n v o l v i n g t h e 
" d i s s e m i n a t i o n of t e c h n o l o g i e s and a r t e f a c t t y p e s " v i a t h e 
development of i n t e r - r e g i o n a l a l l i a n c e networks (see a l s o Morwood 
1 9 8 4 b : 3 6 9 ) . Such a h y p o t h e s i s i s g e n e r a l l y c o n s i s t e n t w i t h 
i n f e r e n c e s made i n t h i s t h e s i s c o n c e r n i n g t h e a p p e a r a n c e of 
b i f a c i a l p o i n t s and t u l a adzes a t Cooloola . 
Two p o i n t s of d i f f e r e n c e w i t h Morwood's s o c i a l ne twork 
hypo thes i s a r e as fo l lows . F i r s t , i t i s be l i eved t h a t the 
sugges t ion t h a t some or a l l of t h e s e implement types have an 
" e x o t i c " o r i g i n o u t s i d e of sou theas t Queensland i s premature 
based on a v a i l a b l e ev idence . Second, whi le i t i s acknowledged 
t h a t many h i s t o r i c a l l y recorded l a r g e - s c a l e ceremonial ga the r i ng 
s i t e s in s o u t h e a s t Queensland may have an a n t i q u i t y of ca . 1000 
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BP (e.g. Sandstone Point midden - Nolan 1986, Walters 1989), 
the antiquity of other large-scale gatherings in the region (e.g. 
Bunya festivals) remains unknown. In fact, based on hypotheses 
above concerning inter-regional social networks and stone 
artefact dissemination, it is quite possible that large-scale 
gatherings in southeast Queensland have a near mid-Holocene 
antiquity (see Chapter 11). In this regard, it is worth noting 
that Neal and Stock (1986:620) suggest that the restriction of 
exotic stone artefact raw materials to the Pleistocene levels of 
Wallen Wallen Creek Site, and their apparent absence from 
Holocene sites in Moreton Bay, may signal "a decrease in 
exchange or transportation networks since the Pleistocene". 
Consequently, before further chronological insights are made 
into the antiquity of inter-regional gatherings, statements 
concerning their recent antiquity are at best premature and at 
worst misleading (see Hall and Hiscock 1988a:13). 
Increased resource extraction/organizational complexity 
Morwood (1987:347) argued for late Holocene changes in 
resource management strategies in the form of communal extractive 
techniques (e.g. large drives, nets and stone-walled fishtraps). 
While it is acknowledged that the stone-walled fish trap adjacent 
to Sandstone Point midden may have a recent (ca. 800-1000 BP) 
antiquity (Walters 1989), it is believed that inferring a recent 
antiquity for communal terrestrial mammal extractive techniques 
in southeast Queensland using data derived largely from a unique 
"ceremonial" art site (i.e. Gatton Shelter) is spurious. With 
respect to Cooloola, absolutely no archaeological evidence is 
available to indicate recent increases in resource 
extraction/organizational complexity. In fact, it could even be 
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speculated that communal hunting practices (e.g. terrestrial 
macropod drives) would have been more appropriate during Early 
Phase occupation of the region. 
Model of chronological change for Cooloola 
As a result of a fairly rigorous and comprehensive 
examination of archaeological data from Cooloola, I believe that 
little evidence exists to support Morwood's (1987) criteria for 
late Holocene increases in population and social/demographic 
complexity. The following discussion further examines this 
conclusion from an expanded late Pleistocene-Holocene 
chronological perspective, and provides a hypothetical working 
model of chronological change for Cooloola. 
Inferences concerning the lack of evidence for mid- to late 
Holocene population increases at Cooloola were based on 
methodological and data inadequacies, not the presence of 
negative evidence. As a result, this study does not deny that 
population increases may have taken place at Cooloola during this 
period. Following Walters' (1989:222) comments on mid- to late 
Holocene population changes in southeast Queensland, I argue 
that similar insights into population changes at Cooloola remain 
"a question for the future". 
More plausible inferences concerning population increases at 
Cooloola can be associated with the antiquity of human occupation 
in the region. No evidence of Aboriginal activity at Cooloola 
was recovered prior to 5500 BP. Although people have been in 
southeast Queensland for at least 20,000 years (Neal and Stock 
1986), it is highly unlikely that major use was made of Cooloola 
(especially the eastern half) prior to 5500 BP given that 
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extensive surveying of land surfaces dating to this period have 
failed to find any trace of human activity of comparable age. 
Such an inference does not deny however, that the region and 
many of its potential resources were known about through 
occasional and ephemeral visits. 
The relatively sudden appearance of cultural remains at 
Cooloola some 5500 years ago, can clearly be associated with a 
dramatic increase in both human activity and population in the 
region. Why this change occurred remains unknown. It is 
hypothesized however, that the timing of this event immediately 
after the cessation of the Postglacial Marine Transgression ca. 
6000 years ago (Chappell 1982, Flood 1984) is unlikely to be 
fortuitous. As a result of the new location of the sea at or 
near it present position along the eastern half of Cooloola, a 
new suite of faunal resources (e.g. fish, shellfish) was 
introduced to what was up until then, a region essentially 
devoid of viable animal protein resources for hunter-gatherers. 
Following Morwood (1987) and Hall and Hiscock (1988a), it is 
believed that extant coastal peoples who had followed the moving 
coastline inland subsequently established the first viable 
settlement-subsistence system across eastern Cooloola based upon 
a complementary association between terrestrial (e.g. rainforest 
and to a lesser extent swamp) plant foods and marine (e.g. fish 
and to a lesser extent shellfish) animal foods. 
This initial occupation model for Cooloola is not founded on 
environmentally deterministic assumptions which posit that people 
mechanistically began exploiting a new marine resource base 
following sea level stabilization simply because it was there 
(see Beaton 1985, Callaghan 1980, Hughes and Lampert 1982, 
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Lampert and Hughes 1974). I argue that the settlement-
subsistence system which became established at Cooloola at ca. 
5500 BP and laid the foundations for Early Phase occupation of 
the region, probably represented a localized adaptation of an 
extant marine-terrestrial settlement-subsistence system which had 
slowly been moving westwards across much of the present 
continental shelf with the transgressing coastline (see Bowdler 
1977, Hall and Hiscock 1988a:14). This hypothesis is supported 
by evidence for exploitation of marine resources in Australia 
during the Postglacial Marine Transgression (e.g. Barker in 
press, Godfrey 1989, Luebbers 1978, O'Conner 1989b), and the 
probable occurrence of abundant marine resources (e.g. fish and 
to a lesser extent shellfish) immediately off the transgressing 
coastline (see Mclnnes 1988). Whether or not inter-regional 
social linkages speculated for the Early Phase existed in similar 
or modified form prior to 5500 BP remains unknown. 
Why Early Phase occupation of Cooloola ended around 3000 BP 
remains unknown. It is probable however, that it involved a 
complex interplay between environmental and social factors. For 
example, if major sand movements (e.g. Dune System 3) buried 
large areas of rainforest across the sandmass (Chapter 9), the 
consequences would have been a major restructuring and down-
grading of the region's exploitable resource base. As a result, 
it is quite possible that people had to restructure settlement-
subsistence activities and focus their attentions more on 
surrounding marginal environments. That is, environments which 
previously attracted little subsistence attention (irrespective 
of the size of the potential resource base), due to unnecessary 
disruption to and/or incompatibility with existing settlement-
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subsistence arrangements and systems of social relations (see 
Flood et al^ 1987:22, Lourandos 1983:82, 1985:391). 
Two areas of information are significant to the marginal 
environment migration hypothesis. First, the earliest evidence 
for human occupation of the immediate hinterland of Cooloola 
(e.g. Brooyar Rockshelter - Chapter 10) and for the mainland 
coast opposite Fraser Island (e.g. Booral shellmounds - Frankland 
1990) is ca. 3000 BP. Second, no evidence of human occupation 
at Cooloola was recovered for the period 3000-1000 BP. The only 
exception was ca. 5cm of cultural deposit at Teewah Beach Site 
26. Whether or not changes in the occupation and exploitation of 
these peripheral regions was related to changes in land-use along 
the adjacent coast (i.e. Cooloola and Fraser Island respectively) 
and/or across other areas of southeast Queensland is a matter for 
future investigation. 
It is should also be noted that a potentially important issue 
concerning any restructuring of settlement-subsistence activities 
would be the maintenance of existing systems of inter-regional 
social relations. These social networks can place certain 
productive demands on the economy that would have to met by the 
surrounding environment (see Bender 1981). As a result, 
people's perceptions of the new resource structure of a region 
may also entail considerations of the reproduction of inter-
regional social networks. At present, the relative significance 
of such considerations in relation to the restructuring of post-
Early Phase settlement-subsistence activities at Cooloola remains 
unknown. Once again, future research into the nature of 
possible extant or newly developed inter-regional social 
relations at or around this time (ca. 3000 BP) for both Cooloola 
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and surrounding regions would help resolve this question. 
Recent Phase occupation of Cooloola (ca. 1000-100 BP) is 
characterised by an apparent areal expansion of settlement-
subsistence activities into new habitats (e.g. Tin Can Bay and 
adjacent swamp zone) and dramatic increases in the relative 
exploitation of local stone (e.g. andesite, arkose) and faunal 
(e.g. shellfish) resources. It is hypothesized that these 
changes corresponded to increasing amounts of Aboriginal activity 
in the region brought about by changes in the duration of use of 
the region. Such changes may have placed extra productive 
demands on local settlement-subsistence sub-system(s), leading 
to a quantitative change in the relative use of local stone and 
food resources. 
Why these Recent Phase developments occurred remains 
problematical. However, I further hypothesize that such changes 
may have coincided with changes in socio-political organization 
which saw the development of more localized residential groups in 
the region similar to that recorded historically (Chapter 4). 
The notion of increased localization/regionalization of groups 
clearly would take place relative to similar developments in 
surrounding regions. In this context, it is interesting that 
similar hypotheses have been advanced for other parts of 
southeast Queensland (Bowen 1989, Hall and Hiscock 1988a, 
Morwood 1987, Walters 1989, see also Lourandos 1985). 
CONCLUSION 
This chapter has presented a number of working models 
concerning spatial and chronological patterning of archaeological 
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remains from Cooloola. Although all of these models were couched 
in hypothetical terms with varying degrees of testibility (i.e. 
based on current methodologies), it is hoped that future 
research will provide both further insights into these tentative 
conclusions and subsequently generate new hypotheses for testing. 
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CHAPTER THIRTEEN 
CONCLUSION 
INTRODUCTION 
The first section of this final chapter provides a number of 
summary conclusions concerning the general methodological issue 
of systemic site interaction in coastal contexts. The second 
section presents a number of suggestions concerning future 
archaeological research at Cooloola, the hinterland region 
around Gympie and Fraser Island to the north. 
COASTAL STUDIES AND SYSTEMIC SITE INTERACTION 
The elucidation of integrated systems of sites across 
landscapes is one of the central concerns of prehistoric 
archaeology. As discussed at the beginning of this thesis 
(Chapters 2 and 3), most researchers have approached the subject 
through an examination of functional and temporal variability 
between regional groupings of specific site types. This thesis 
attempted to expand upon this approach through an examination of 
continuous to semi-continuous small-scale trends in the range and 
frequency of artefactual (e.g. stone) and ecofactual (e.g. shell) 
remains across a region. In particular, interest focused upon 
the identification of distance-decay relationships (e.g. 
shellfish) and reduction strategy chrono-sequences (e.g. stone) 
within a temporally restrictive sample of sites (i.e. Recent 
Phase midden sites). I argued that the existence of such trends 
across a region provided corroborative evidence for inferences 
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c o n c e r n i n g s y s t e m i c s i t e i n t e r a c t i o n and t h e e l u c i d a t i o n of 
s e t t l e m e n t - s u b s i s t e n c e sys tems. 
Research wi th in c o a s t a l r eg ions can make major c o n t r i b u t i o n s 
t o e x p a n d i n g ways of r e c o n s t r u c t i n g t h e dynamics of p a s t 
s e t t l e m e n t - s u b s i s t e n c e sys tems. Of p a r t i c u l a r s i g n i f i c a n c e i s 
t h e e x i s t e n c e of s h e l l m i d d e n s i n many c o a s t a l r e g i o n s . 
S h e l l f i s h have the advantage of e x h i b i t i n g r e l a t i v e l y robus t 
remains ( i . e . s h e l l s ) and of ten s p a t i a l l y r e s t r i c t i v e sources 
( h a b i t a t s ) . As with s p a t i a l l y r e s t r i c t i v e s tone sources ( e . g . 
i s o l a t e d rock o u t c r o p s ) , s h e l l f i s h r e m a i n s p r o v i d e major 
o p p o r t u n i t i e s for examining in d e t a i l , both human and s e t t l emen t 
mob i l i t y a r rangements . In t h i s r ega rd , I hope t h a t t h i s t h e s i s 
has d e m o n s t r a t e d t h e v a l u e of low d e n s i t y s h e l l s c a t t e r s i n 
r e l a t i o n t o t he r e c o n s t r u c t i o n of p r e h i s t o r i c foraging p a t t e r n s . 
I n t h e p a s t , s i m i l a r l y h i g h l y d i s p e r s e d e l e m e n t s of t h e 
a r c h a e o l o g i c a l record have been given l i t t l e a t t e n t i o n due t o t he 
p e r c e p t i o n t h a t t h e y y i e l d few i n s i g h t s i n t o p r e h i s t o r i c 
l i f eways . However, from a r e g i o n a l p e r s p e c t i v e , such remains 
have t h e p o t e n t i a l t o provide unique i n s i g h t s i n t o s e t t l e m e n t -
s u b s i s t e n c e a c t i v i t i e s not o b t a i n a b l e from l a r g e midden s i t e s . 
From t h e a b o v e d i s c u s s i o n i t s h o u l d be c l e a r t h a t 
u n d e r s t a n d i n g of s e t t l e m e n t - s u b s i s t e n c e s y s t e m s can o n l y be 
a c h i e v e d t h r o u g h a l a r g e r e g i o n a l sample of s i t e s . S p a t i a l 
t r e n d s in human land-use p a t t e r n s can not be r e c o n s t r u c t e d or 
unders tood from only a few s i t e s . Whether or not such a sample 
i s de r ived from a small or l a r g e a rea w i l l depend on t h e s p e c i f i c 
a i m s / l i m i t a t i o n s of t he r e sea r ch p r o j e c t and the na tu r e of t he 
a v a i l a b l e a r c h a e o l o g i c a l r e c o r d . In a l l s i t u a t i o n s however, 
c o n t r o l must be gained over s p a t i a l and ch rono log ica l v a r i a t i o n s 
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in the discard of artefactual and ecofactual remains across the 
study area before meaningful inferences can be made concerning 
the nature of past settlement-subsistence systems. 
REGIONAL PREHISTORY - FUTURE RESEARCH 
Cooloola 
The third stage of archaeological research at Cooloola should 
focus upon two main areas. First, further examination of the 
many hypotheses proposed in this thesis. They include testing 
for the: 
1. Exploitation of fish through an examination of use-wear and 
residues on stone artefacts. 
2. Exploitation of rainforest and swamp plant foods through (a) 
an examination of use-wear and residues on stone artefacts, 
(b) analysis of plant food remains within deposits (e.g. 
pollens, phytoliths, carbonized remains) and (c) detailed 
analysis of potential plant foods within differing vegetation 
zones across Cooloola. 
3. Temporal (e.g. seasonal) relationships between (a) the 
eastern and western settlement-subsistence sub-systems, (b) 
northern and southern activity foci, and (c) Cooloola and 
surrounding areas through seasonality studies of exploited 
faunal and floral resources using shellfish oxygen isotope 
analysis, modern fruiting patterns etc. 
4. Use of backed blades and bifacial points as spear barbs 
and/or spear heads for hunting mammals (e.g. macropods) 
through detailed use-wear and residue analysis. 
5. Use of bevel-edged tools as food processing tools through 
detailed use-wear and residue analysis. 
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6. Use of fire to alter vegetation patterns and expand macropod 
habitats through an examination of charcoal taken from cores 
retrieved from swamps and/or lakes located at Cooloola. 
The second area of future research should involve detailed 
survey and excavation work along the lower (e.g. Lakes Weyba, 
Doonella, Cooroibah, Cootharaba) and upper (e.g. Low sandstone 
hills physiographic unit) reaches of the Noosa River, and across 
the Strand plain physiographic unit situated between Rainbow 
Beach township and Inskip Point (see McNiven 1984:208). With the 
exception of the upper reaches of the Noosa River, important 
archaeological sites in all these areas are being destroyed due 
to an accelerated rate of development in the region and a general 
lack of cultural resource management plans. 
Hinterland (Gympie) region 
A large-scale survey and excavation research program needs to 
be undertaken in the riverine-mountainous hinterland region of 
Cooloola around Gympie. Although excavations at Brooyar 
Rockshelter revealed a number of insights concerning settlement-
subsistence activities, a much larger sample of sites is 
required before more meaningful inferences can be made concerning 
prehistoric behaviour in the region. Research questions of 
immediate interest to Cooloola include the following: 
1. Chronological changes in the relative use of exotic and local 
raw materials. 
2. The introduction of tula adzes into the region. 
3. Raw material movements between the hinterland and the coast. 
4. The nature of stone artefact reduction strategy chrono-
sequences between the hinterland and the coast. 
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5. Chronological changes the range and relative use of differing 
food items. 
6. The relative significance of coastal/marine resources (e.g. 
Cooloola) in the annual subsistence cycle. 
Fraser Island 
Fraser Island has a great potential for examining the range 
of methodological and substantive issues raised in this thesis. 
The island is environmentally similar to Cooloola, exhibiting 
major oceanic and estuarine coasts along its eastern and western 
boundaries respectively, with a highly structured and varied 
plant/animal/water/stone resource base. Similarly, numerous 
historical references document major socio-political ties between 
both regions (Chapter 4) while the archaeological record for both 
areas shares much in common (Lauer 1977, 1979). As a result, 
it can be predicted that comparable, possibly overlapping 
settlement-subsistence systems may have been operating in both 
areas. Therefore, future research should examine some of the 
following questions: 
1. The systemic relationship between oceanic (e.g. pipi) middens 
on the east coast and smaller, more dispersed pipi middens 
in the vicinity of rainforest and swamp resources across the 
adjacent sandmass on the eastern half of the island (cf. 
eastern settlement-subsistence sub-system for northern 
Cooloola). 
2. The systemic relationship between estuarine (e.g. commercial 
oyster, whelk, cockle) middens located along the west 
coast and possible middens located around swamps immediately 
inland (cf. western settlement-subsistence sub-system for 
northern Cooloola). 
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3. The systemic relationship between middens located along the 
eastern and western halves of the island (see Devitt 1979) 
(cf. northern activity foci at Cooloola). 
4. The systemic relationship between Fraser Island and Cooloola 
sites through an examination of (a) the movement of Cooloola 
resources (e.g. Double Island Point andesite) across to 
Fraser Island, and (b) the movement of Fraser Island 
resources (e.g. Indian Head trachyte) across to Cooloola. 
5. The chronology of shell midden sites across the island (cf. 
Recent Phase sites at Cooloola). 
6. The chronology of stone artefact scatters within large 
sandblows located along the eastern sections of Fraser Island 
(cf. Early Phase sites at Cooloola). 
7. The development of inter-regional social linkages and 
regionalization of socio-political groupings through spatial 
and temporal insights into (a) differing stone artefact types 
(e.g. backed blades, tula adzes, bifacial points) and (b) 
the relative use of exotic versus local stone artefact raw 
materials. 
CONCLUSION 
This t h e s i s has made some methodological c o n t r i b u t i o n s t o 
c o a s t a l s e t t l e m e n t - s u b s i s t e n c e s t u d i e s and a number of 
s u b s t a n t i v e c o n t r i b u t i o n s t o the r e g i o n a l p r e h i s t o r y of sou theas t 
Queensland. I t i s hoped t h a t fu tu re r e s e a r c h w i l l expand upon 
t h e s e f i n d i n g s , p r o v i d i n g g r e a t e r i n s i g h t s i n t o o u r 
unders tand ing of p r e h i s t o r i c Abor ig ina l s e t t l e m e n t - s u b s i s t e n c e 
behav iour . 
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APPENDIX A 
SITE EXCAVATION UNIT DATA 
Table A.l. Teewah Beach Site 26 GUI15-4 - data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Mean XU 
depth 
(cm) 
323.5 
325.5 
328.5 
331.0 
333.5 
334.0 
337.0 
340.0 
342.5 
345.5 
348.5 
351.5 
354.5 
357.5 
360.5 
363.5 
366.5 
368.5 
371.0 
374.0 
376.5 
379.5 
382.5 
385.5 
388.5 
391.5 
395.0 
398.0 
402.0 
405.5 
XU 
wt. 
(kg) 
9.2 
8.3 
9.7 
9.9 
9.9 
11.2 
10.2 
9.9 
10.8 
11.2 
10.1 
10.8 
10.6 
9.9 
10.6 
9.8 
9.6 
8.8 
8.5 
10.1 
8.4 
9.9 
10.5 
9.4 
11.1 
12.9 
10.9 
11.8 
13.2 
13.8 
Charcoal Shell 
wt. 
(g) 
0.87 
2.04 
10.04 
3.91 
2.76 
2.91 
2.13 
1.51 
2.14 
0.62 
0.35 
1.12 
0.23 
0.39 
0.44 
4.72 
0.72 
0.33 
0.31 
0.56 
0.37 
0.24 
0.25 
0.21 
0.35 
0.28 
0.08 
0.07 
0.15 
0.16 
wt. 
(g) 
26.0 
127.3 
927.0 
1058.4 
92.2 
438.5 
314.8 
361.2 
63.0 
4.2 
2.5 
7.0 
0.6 
0.9 
0.1 
0.0 
0.0 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Pipi 
MNI 
4 
14 
102 
103 
12 
57 
39 
52 
9 
2 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Sand 
snail 
MNI 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Bone 
wt. 
(g) 
0.00 
0.00 
0.27 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
stone 
artefacts 
wt.(g) 
0.06 
0.16 
0.62 
0.03 
0.00 
0.20 
1.89 
0.99 
2.29 
1.02 
0.46 
0.14 
1.78 
1.94 
32.44 
0.19 
9.43 
2.79 
32.68 
32.09 
0.41 
2.04 
0.07 
0.24 
0.00 
0.18 
0.07 
0.00 
0.00 
0.00 
pH 
7.0 
7.0 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
-
7.5 
7.5 
7.5 
7.5 
7.0 
-
7.0 
7.5 
7.0 
7.0 
7.0 
7.0 
* = mean depth below survey level reading 
NB. mean surface depth reading for XUl = 321.5cm 
386 
Table A.2. Teewah Beach Site 26 GUH15-2 - data recordings. 
XU 
(no. ) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Mean XU 
depth 
(cm) 
321.0 
323.5 
326.0 
329.5 
332.0 
333.0 
335.0 
338.0 
340.5 
343.5 
346.0 
349.0 
351.5 
354.0 
357.0 
360.0 
363.0 
365.5 
369.0 
371.5 
374.0 
376.5 
380.0 
383.0 
386.5 
389.5 
393.0 
396.0 
399.5 
403.0 
XU 
wt. 
(kg) 
10.6 
9.3 
10.8 
10.7 
11.0 
10.2 
10.6 
9.0 
9.2 
9.4 
9.4 
9.7 
11.0 
9.5 
10.4 
9.4 
10.2 
9.1 
10.3 
9.9 
8.8 
10.0 
10.7 
11.4 
10.7 
11.4 
12.1 
10.8 
12.3 
12.9 
Charcoa 
wt. 
(g) 
0.89 
2.20 
4.49 
8.82 
11.34 
14.88 
6.04 
0.64 
1.15 
1.69 
0.33 
1.15 
4.27 
0.62 
0.96 
1.16 
1.95 
1.40 
0.26 
0.33 
0.87 
0.30 
0.70 
0.56 
0.34 
0.16 
0.10 
0.60 
0.21 
0.14 
1 Shell 
wt. 
(g) 
16.9 
43.2 
465.2 
1879.2 
198.8 
592.0 
392.7 
253.1 
136.7 
19.7 
16.6 
1.7 
6.8 
0.1 
0.1 
0.1 
0.2 
0.2 
0.0 
0.1 
0.0 
0.2 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.1 
0.0 
Pipi 
MNI 
3 
7 
53 
205 
28 
72 
56 
35 
17 
3 
2 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Sand 
snail 
MNI 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Bone 
wt. 
(g) 
0.00 
0.00 
0.00 
0.01 
0.00 
0.02 
0.00 
0.01 
0.09 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
Stone 
artefacts 
wt.(g) 
0.45 
0.02 
0.07 
0.09 
0.21 
0.69 
0.09 
0.51 
0.08 
0.25 
4.07 
0.35 
1.02 
0.93 
0.02 
2.97 
1.18 
1.67 
0.11 
4.86 
1.29 
0.08 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
* = mean depth below survey level reading 
NB. mean surface depth reading for XUl = 318.5cm 
387 
Table A.3. Teewah Beach Site 26 GUH15-4 - data recordings. 
XU Mean XU XU Charcoal Shell Pipi Sand Cockle Bone Stone 
depth wt. wt. wt. snail wt. artefacts 
(no.) (cm) (kg) (g) (g) MNI MNI MNI (g) wt.(g) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
319.0 
321.5 
324.5 
327.0 
329.0 
331.0 
332.5 
334.5 
337.5 
340.5 
343.0 
346.0 
349.0 
351.5 
354.5 
357.5 
360.5 
363.0 
366.5 
369.5 
372.5 
375.0 
378.0 
381.0 
384.5 
387.5 
391.0 
394.0 
397.5 
400.5 
9.9 
8.7 
9.6 
9.5 
8.5 
9.4 
10.8 
9.0 
9.0 
11.4 
9.3 
8.8 
9.0 
9.3 
9.4 
9.0 
9.0 
9.3 
9.5 
9.1 
9.2 
8.1 
8.3 
9.1 
10.6 
10.4 
10.5 
10.2 
11.0 
11.0 
0.25 
1.36 
9.16 
5.04 
3.94 
8.38 
8.54 
1.50 
1.77 
3.95 
1.09 
0.96 
1.30 
1.27 
3.33 
2.26 
1.61 
0.77 
1.05 
0.30 
0.53 
0.63 
1.48 
0.78 
0.89 
0.26 
0.18 
0.20 
0.31 
0.14 
1.7 
3.3 
15.5 
106.3 
321.8 
162.2 
487.5 
421.7 
344.3 
80.6 
52.8 
266.4 
105.2 
5.0 
0.1 
0.5 
0.0 
0.5 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
1 
1 
3 
12 
31 
18 
68 
49 
48 
11 
5 
49 
17 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.03 
0.30 
0.69 
0.19 
0.17 
0.51 
0.59 
0.37 
90.75 
0.88 
1.13 
0.07 
1.87 
7.05 
191.18 
0.08 
0.97 
0.00 
1.58 
0.92 
2.37 
0.00 
0.03 
0.01 
0.03 
0.00 
0.00 
0.00 
0.00 
* = mean depth below survey level reading 
NB. mean surface depth reading for XUl = 316.5cm 
388 
Table A.4. Teewah Beach Site 26 GUI16-3 - data recordi ngs. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
Mean XU 
depth 
(cm) 
190.0 
209.5 
233.0 
252.5 
273.0 
290.0 
303.5 
322.5 
324.5 
327.0 
329.5 
332.0 
334.5 
336.0 
337.5 
340.5 
343.5 
346.0 
348.5 
351.5 
354.5 
357.0 
359.5 
362.5 
365.5 
369.0 
371.0 
372.5 
375.0 
376.5 
379.5 
382.5 
385.5 
388.0 
391.5 
395.0 
398.5 
401.5 
405.0 
XU 
wt. 
(kg) 
58.0 
63.9 
81.4 
68.7 
66.9 
65.3 
49.3 
49.8 
8.7 
9.4 
12.1 
8.0 
9.5 
9.2 
9.5 
12.7 
10.3 
9.4 
9.2 
10.3 
10.2 
9.4 
10.1 
11.8 
12.0 
12.2 
4.5 
5.7 
9.1 
3.8 
13.2 
10.7 
8.2 
8.9 
12.6 
13.1 
13.0 
11.1 
12.1 
Charcoa 
wt. 
(g) 
0.36 
0.57 
0.05 
0.01 
0.12 
0.02 
0.05 
0.21 
0.37 
2.06 
6.23 
0.93 
2.79 
1.71 
0.45 
3.14 
1.74 
0.90 
0.89 
0.65 
0.48 
0.96 
2.21 
2.50 
0.77 
0.82 
0.45 
0.28 
0.51 
0.13 
0.99 
0.67 
0.41 
0.17 
0.10 
0.20 
0.04 
0.08 
0.05 
1 Shell 
wt. 
(g) 
0.1 
0.0 
0.0 
0.0 
0.1 
0.4 
0.3 
7.8 
37.3 
580.1 
1399.0 
259.9 
155.2 
74.4 
199.1 
156.9 
10.1 
11.6 
5.8 
12.7 
4*2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0,0 
0.0 
0.0 
0*0 
0.0 
0.0 
Pipi 
MNI 
0 
0 
0 
0 
0 
0 
0 
1 
5 
58 
141 
28 
20 
8 
31 
17 
1 
1 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Bone 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.19 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.05 
0.05 
0.00 
0.10 
0.09 
0.14 
0.01 
0.15 
0.57 
0.12 
0.35 
2.33 
2.78 
1.32 
13.99 
0.39 
14.15 
2.79 
18.32 
0.80 
316.03 
1.56 
0.04 
0.13 
0.09 
0.04 
0.01 
0.01 
0.05 
0.03 
* = mean depth below survey level reading 
NB. mean surface depth reading for XUl = 172.5cm 
389 
Table A.5. Teewah Beach Site 26 GUI16-4 - data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
Mean XU 
depth 
(cm) 
187.0 
206.5 
231.0 
249.5 
270.0 
287.5 
301.5 
321.5 
323.5 
326.5 
329.5 
332.0 
334.0 
335.5 
336.5 
340.0 
343.0 
345.5 
348.0 
351.0 
354.0 
356.5 
359.0 
362.0 
365.0 
369.0 
370.5 
371.0 
374.0 
376.5 
380.0 
383.5 
385.0 
388.0 
391.5 
395.0 
398.0 
401.5 
404.5 
409.0 
414.0 
419.0 
424.0 
429.5 
439.5 
XU 
wt. 
(kg) 
57.5 
68.1 
90.8 
67.6 
74.7 
65.0 
53.9 
58.8 
11.0 
10.0 
12.0 
11.0 
9.5 
9.7 
9.1 
13.4 
10.6 
9.1 
9.5 
10.3 
11.4 
7.5 
8.8 
11.4 
11.1 
13.3 
3.3 
3.2 
9.0 
11.1 
8.9 
11.8 
6.7 
9.9 
12.6 
13.5 
12.2 
11.6 
11.6 
18.8 
18.6 
18.2 
19.2 
19.3 
33.7 
Charcoa 
wt. 
(g) 
0.36 
0.79 
0.15 
0.16 
0.06 
0.07 
0.11 
0.17 
0.10 
1.87 
11.31 
2.32 
4.03 
3.78 
1.17 
3.53 
4.12 
0.51 
0.64 
0.88 
0.60 
0.64 
2.96 
1.46 
0.71 
0.40 
0.16 
0.32 
0.47 
0.95 
0.31 
0.40 
0.16 
0.20 
0.12 
0.48 
0.18 
0.10 
0.09 
0.20 
0.17 
0.21 
0.21 
0.18 
0.26 
1 Shell 
wt. 
(f) 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
1.4 
1.9 
91.9 
825.3 
2075.6 
323.1 
113.4 
70.7 
65.3 
258.9 
11.7 
2.5 
8.0 
37.4 
0.1 
0.0 
0.0 
0.4 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
Pipi 
MNI 
0 
0 
0 
0 
0 
0 
0 
0 
16 
90 
227 
31 
13 
9 
7 
7 
26 
3 
0 
2 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Bone 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
267.46 
0.07 
0.15 
0.03 
0.34 
0.19 
1.44 
1.49 
0.05 
0.26 
0.20 
0.06 
0.15 
4.39 
0.37 
0.09 
79.43 
0.52 
0.82 
0.06 
0.29 
0.09 
0.02 
0.00 
0.02 
0.00 
0.01 
0.00 
0.00 
0.00 
0.05 
0.00 
0.00 
0.02 
0.00 
0.00 
pH 
-
-
-
-
-
-
-
-
7.5 
7.5 
8.0 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
8.0 
7.5 
7.5 
-
7.5 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
* = mean depth reading below survey level 
NB. mean surface depth reading for XUl = 169.5cm 
390 
Table A.6. Teewah Beach Site 26 GUH16-1 - data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
& 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
Mean XU 
depth 
(cm) 
194.0 
211.0 
230.5 
249.5 
271.0 
289.5 
301.5 
320.5 
323.0 
325.0 
328.0 
330.5 
332.5 
334.0 
336.0 
339.0 
341.0 
344.0 
346.0 
348.5 
351.5 
354.0 
356.5 
360.0 
362.5 
365.5 
368.0 
370.0 
372.5 
374.0 
377.0 
380.0 
383.0 
386.0 
389.0 
392.5 
396.0 
399.0 
402.5 
XU 
wt. 
(kg) 
50.4 
37.8 
39.1 
46.2 
47.6 
37.4 
36.0 
46.1 
8.5 
8.8 
10.4 
7.6 
9.5 
10.8 
12.5 
10.0 
9.8 
10.5 
8.8 
9.5 
10.1 
10.4 
9.7 
13.1 
8.8 
14.4 
6.9 
7.0 
11.8 
4.3 
11.2 
9.0 
11.8 
10.4 
11.2 
11.5 
11.2 
13.2 
Charcoal 
wt. 
(g) 
0.08 
0.49 
0.11 
0.02 
0.05 
0.03 
0.17 
0.31 
1.05 
1.81 
4.36 
4.41 
7.07 
14.35 
7.78 
3.58 
1.17 
0.89 
0.34 
0.46 
0.46 
1.09 
1.16 
1.99 
1.51 
1.62 
0.66 
1.26 
2.30 
5.77 
70.74 
29.09 
3.05 
1.57 
0.77 
0.49 
0.09 
0.12 
0.22 
Shell 
wt. 
(g) 
0.0 
0.1 
0.1 
0.0 
0.3 
0.1 
0.0 
2.1 
11.2 
282.1 
671.7 
298.7 
158.1 
153.9 
316.9 
159.6 
37.4 
20.7 
22.8 
10.1 
31.5 
5.5 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
Pipi 
MNI 
0 
0 
0 
0 
0 
0 
0 
0 
2 
24 
72 
34 
21 
20 
39 
19 
4 
1 
2 
2 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Sand 
snail 
MNI 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Bone 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
stone 
artefacts 
wt.(g) 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.08 
0.19 
0.11 
0.08 
0.15 
0.00 
0.76 
0.08 
32.41 
0.04 
0.29 
0.12 
0.25 
2.60 
0.20 
0.00 
5.49 
23.85 
1.16 
22.96 
2.16 
46.69 
0.06 
0.01 
0.02 
0.00 
0.01 
0.05 
0.61 
0.00 
0.00 
* = mean depth reading below survey level 
NB. mean surface depth reading for XUl = 178.0cm 
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Table A.7. Teewah Beach Site 26 GUH16-2 - data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
Mean XU 
depth 
(cm) 
192.5 
209.0 
228.0 
248.0 
268.0 
287.0 
299.5 
320.5 
322.5 
325.5 
328.0 
330.5 
332.5 
334.0 
335.5 
340.0 
342.0 
343.5 
346.5 
349.0 
352.0 
354.5 
357.0 
359.6 
361.5 
365.0 
367.0 
368.0 
371.0 
374.0 
376.5 
379.5 
382.0 
385.5 
388.5 
392.0 
395.5 
398.5 
402.0 
XU 
wt. 
(kg) 
45.5 
44.2 
51.8 
57.8 
60.6 
54.3 
39.5 
41.2 
9.2 
9.5 
9.4 
9.7 
8.6 
9.8 
9.3 
11.6 
5.5 
4.0 
6.5 
8.7 
7.7 
7.7 
6.4 
6.6 
5.8 
7.6 
6.6 
4.2 
9.1 
11.1 
7.0 
9.6 
9.5 
10.5 
11.5 
11.9 
11.0 
12.0 
12.8 
Charcoal 
wt. 
(g) 
0.27 
0.40 
0.02 
0.04 
0.05 
0.09 
0.01 
0.22 
0.54 
2.18 
7.26 
7.48 
2.92 
6.00 
2.82 
0.84 
0.34 
0.42 
0.18 
0.25 
0.36 
0.94 
1.96 
0.98 
0.97 
1.40 
0.51 
0.53 
0.70 
1.34 
2.03 
5.19 
0.91 
0.52 
0.49 
0.11 
0.14 
0.04 
0.10 
Shell 
wt. 
(g) 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
65.5 
213.4 
432.0 
203.3 
285.1 
264.9 
118.2 
224.6 
6.7 
4.0 
0.4 
4.7 
20.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
1.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Pipi 
MNI 
0 
0 
0 
0 
0 
0 
0 
1 
9 
29 
56 
23 
37 
32 
13 
24 
3 
0 
1 
1 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Sand 
snail 
MNI 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Bone 
wt. 
(g) 
0.00 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.11 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.13 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.25 
0.26 
0.52 
0.01 
0.15 
0.53 
0.18 
0.01 
0.03 
0.00 
0.13 
1.14 
0.03 
0.13 
0.25 
19.02 
0.40 
26.62 
71.54 
17.56 
0.18 
2.46 
0.03 
0.95 
0.01 
0.00 
0.13 
0.03 
0.01 
* = mean depth reading below survey level 
NB. mean surface depth reading for XUl = 176.0cm 
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Table A.8. Teewah Beach Site 26 GUs H16-3/H16-4 - data recordings. 
XU 
(no. ) 
1 
2 
3 
4 
5 
S 
7 
8 
9 
Mean XU 
depth 
(cm) 
200.0 
207.0 
222.5 
235.5 
251.0 
267.3 
281.5 
300.5 
319.5 
XU 
wt. 
(kg) 
83.3 
38.8 
107.5 
97.3 
112.0 
128.3 
114.3 
146.1 
163.6 
Charcoal 
wt. 
(g) 
0.47 
1.27 
0.37 
0.11 
0.13 
0.47 
0.43 
0.22 
0.76 
Shell 
wt. 
(g) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.3 
Pipi 
MNI 
0 
0 
0 
0 
0 
0 
0 
0 
1 
Bone 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.07 
pH 
6.0 
6.0 
7.0 
7.0 
7.5 
8.0 
7.5 
7.5 
7.5 
* = mean depth reading below survey level 
NB. mean surface depth reading for XUl =186.0cm 
Table 
XU 
(no. ) 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
A.9. Teewah Beach Site 
Mean XU 
depth 
(cm) 
321.5 
324.0 
326.5 
329.0 
332.5 
335.5 
338.5 
341.5 
345.5 
349.0 
352.0 
354.5 
356.5 
360.0 
363.5 
369.5 
374.5 
380.5 
387.0 
392.5 
401.0 
XU 
wt. 
(kg) 
9.5 
9.3 
9.9 
9.1 
11.4 
11.4 
11.3 
11.7 
13.0 
9.5 
10.0 
8.5 
8.4 
9.7 
10.0 
17.0 
18.6 
15.6 
20.1 
20.2 
30.8 
Charcoal 
wt. 
(g) 
0.17 
1.72 
3.81 
9.83 
17.12 
10.12 
3.19 
3.12 
1.06 
0.69 
1.31 
0.85 
3.71 
0.70 
0.74 
1.60 
5.10 
8.94 
1.60 
0.16 
0.03 
26 GUH16-3 -
Shell 
wt. 
(g) 
0.8 
41.2 
84.1 
34.4 
33.8 
81.0 
139.0 
87.5 
63.4 
231.5 
14.6 
1.1 
0.1 
0.6 
0.0 
0.0 
0.2 
0.7 
0.0 
0.0 
0.0 
Pipi 
MNI 
0 
4 
15 
8 
6 
13 
16 
9 
12 
39 
2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
data re 
Bone 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
icordings. 
Stone 
artefacts 
wt.(g) 
0.00 
0.03 
0.06 
0.31 
0.43 
0.85 
29.24 
121.61 
0.90 
0.51 
0.63 
1.02 
0.11 
0.44 
4.14 
38.28 
7.92 
0.03 
0.00 
0.00 
0.00 
pH 
7.5 
7.5 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.5 
8.5 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
* = mean depth reading below survey level 
NB. mean surface depth reading for XUl = 186.0cm 
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Table A.10. Teewah Beach Site 26 GUH16-4 - data recordings. 
XU 
(no. ) 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Mean XU 
depth 
(cm) 
322.5 
325.0 
327.5 
329.0 
332.5 
335.5 
338.5 
341.0 
344.5 
348.5 
351.0 
355.0 
357.5 
360.5 
364.0 
369.0 
375.0 
381.5 
388.0 
393.5 
401.5 
XU 
wt. 
(kg) 
12.2 
9.3 
8.6 
9.1 
9.9 
11.7 
9.3 
11.4 
10.3 
12.5 
11.5 
10.7 
9.5 
8.9 
10.2 
18.5 
18.2 
20.8 
24.0 
19.4 
28.9 
Charcoal 
wt. 
(g) 
0.28 
1.26 
1.44 
4.83 
7.58 
13.32 
8.13 
3.75 
1.46 
0.76 
0.76 
0.72 
1.00 
1.11 
0.82 
0.53 
0.61 
2.05 
0.65 
0.19 
0.26 
Shell 
wt. 
(g) 
37.8 
132.1 
177.3 
36.6 
33.5 
217.2 
115.3 
105.4 
5.8 
20.4 
96.7 
4.0 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
Pipi 
MNI 
8 
20 
19 
9 
6 
25 
14 
12 
1 
3 
10 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Bone 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
stone 
artefacts 
wt.(g) 
0.00 
0.06 
0.32 
0.15 
1.26 
2.24 
0.22 
0.20 
0.02 
0.00 
0.18 
0.03 
0.34 
0.30 
0.36 
18.95 
10.82 
9.22 
0.12 
0.00 
0.00 
* = mean depth reading below survey level 
NB. mean surface depth reading for XUl = 186.0cm 
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Table A.11. Teewah Beach Site 18 Square B 
- data recordings. 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Mean XU 
depth 
(cm) 
2 
6 
9 
14 
16 
19 
21 
23 
29 
35 
48 
XU 
wt. 
(kg) 
8.0 
8.9 
10.9 
10.8 
9.9 
11.0 
9.2 
10.4 
18.6 
20.6 
44.9 
Charcoal 
wt. 
(g) 
2.94 
8.01 
6.44 
11.59 
1.94 
1.34 
1.03 
0.59 
1.34 
0.64 
0.00 
Shell 
wt. 
(t) 
601.2 
1388.1 
1061.7 
1192.1 
196.4 
45.3 
2.8 
0.2 
0.4 
0.1 
0.0 
Pipi 
MNI 
131 
328 
288 
299 
54 
19 
3 
0 
0 
0 
0 
pH 
5.5 
-
5.0 
-
7.0 
-
7.5 
-
6.0 
6.5 
7.0 
* = mean depth below ground surface 
Table A.12. Teewah Beach Site 5d GUDl 
- data recordings. 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
le 
17 
18 
19 
20 
21 
22 
23 
Mean XU 
depth 
(cm) 
2 
6 
14 
19 
24 
26 
28 
31 
36 
38 
40 
43 
45 
48 
51 
53 
55 
57 
60 
63 
68 
77 
82 
XU 
wt. 
(kg) 
8.1 
18.2 
18.5 
17.6 
19.5 
8.5 
8.2 
8.6 
11.2 
9.3 
9.4 
10.2 
10.1 
9.7 
9.7 
9.8 
10.7 
10.3 
10.8 
19.4 
20.9 
35.7 
22.4 
Charcoal 
wt. 
(g) 
1.36 
0.70 
0.08 
0.42 
19.46 
9.05 
3.75 
1.32 
2.05 
1.19 
0.58 
0.65 
0.44 
0.07 
0.22 
0.06 
0.02 
0.02 
0.06 
0.08 
0.05 
0.03 
0.08 
Shell 
wt. 
(g) 
0.0 
0.0 
0.0 
0.0 
13.9 
9.8 
2.2 
18.5 
94.2 
27.5 
3.1 
3.1 
7.3 
0.1 
0.1 
0.3 
0.0 
0.0 
0.0 
0.1 
0.0 
1.2 
0.0 
Pipi 
MNI 
0 
0 
0 
0 
3 
1 
2 
4 
16 
7 
1 
1 
2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.07 
0.00 
0.00 
pH 
4.5 
-
-
-
4.5 
-
4.5 
-
4.5 
-
5.0 
-
5.0 
-
5.0 
-
5.0 
-
5.0 
-
5.0 
5.5 
5.0 
* = mean depth below ground surface 
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Table A.13. Teewah Beach Site 5d GUEl 
- data recordings. 
XU 
no. 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IB 
16 
17 
18 
19 
20 
21 
22 
23 
Mean XU 
depth 
(cm) 
2 
9 
14 
19 
23 
25 
27 
29 
31 
33 
35 
37 
39 
42 
45 
47 
50 
52 
55 
59 
64 
73 
77 
XU 
wt. 
(kg) 
6.9 
21.2 
22.5 
19.3 
18.5 
9.5 
10.8 
10.7 
11.1 
8.7 
8.9 
10.7 
12.1 
11.9 
11.9 
11.5 
10.5 
10.4 
11.5 
20.6 
21.5 
41.6 
24.3 
Shell 
wt. 
(g) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.6 
195.3 
116.4 
130.5 
47.0 
3.7 
3.6 
4.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Pipi 
MNI 
0 
0 
0 
0 
0 
0 
0 
0 
29 
21 
19 
7 
1 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
* = mean depth below ground surface 
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Table 
GU 
(no.) 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
A.14. 
Shell 
wt. 
(g) 
79.7 
3.8 
1.3 
4.3 
1.4 
8.1 
20.0 
65.5 
12.2 
8.8 
4.3 
6.2 
10.4 
8.1 
23.1 
20.1 
4.3 
8.8 
8.5 
6.2 
2.2 
Leisha 
Pipi 
MNI 
14 
1 
0 
1 
0 
0 
0 
13 
2 
1 
0 
1 
0 
1 
5 
5 
1 
1 
0 
1 
0 
Track Sit 
Thaid 
MNI 
0 
0 
0 
1 
1 
3 
4 
1 
0 
0 
0 
1 
1 
2 
1 
1 
0 
0 
0 
0 
0 
;e 9; 5 - data rei 
Stone 
artefacts 
n 
14 
11 
9 
3 
0 
3 
1 
31 
25 
4 
7 
12 
15 
7 
16 
9 
15 
11 
19 
10 
1 
wt.(g) 
17.12 
120.17 
150.22 
244.77 
0.00 
5.22 
10.69 
59.81 
46.67 
153.32 
284.43 
58.79 
84.79 
10.40 
9.15 
3.69 
293.17 
278.89 
422.73 
1.23 
1.73 
Table A.15. Double Island Point Site 1; 
Excavation area 1 - shell 
and stone artefact data. 
Circle 
(no.) 
1 
2 
3 
4 
Shell 
wt. 
(g) 
67.3 
35.5 
50.8 
28.4 
Stone 
artefacts 
wt.(g) 
1909.82 
4546.04 
315.12 
563.89 
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Table A.16, Double Island Point Site 1: Excavation area 2 
(Burial grid) - shell and stone artefact data. 
GU 
(no.) 
Al 
A2 
A3 
A4 
Bl 
B2 
B3 
B4 
Cl 
G2 
Dl 
D2 
Shell 
wt. 
(g) 
42.2 
63.3 
63.8 
21.9 
51.2 
24.2 
35.7 
49.1 
59.8 
20.5 
75.5 
48.1 
Pipi 
MNI 
3 
3 
6 
2 
4 
2 
8 
5 
4 
2 
7 
4 
Club 
whelk 
MNI 
1 
1 
1 
0 
1 
1 
0 
0 
0 
0 
0 
2 
Thaid 
2WI 
4 
8 
3 
0 
6 
4 
6 
1 
7 
1 
7 
12 
Turbo 
MNI 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
Nerite 
MNI 
0 
1 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
stone 
artefacts 
wt.(g) 
40.74 
22.30 
45.99 
11.16 
6.33 
59.62 
80.76 
11.87 
49.82 
213.58 
13.74 
3.21 
Table A.17. Double Island Point Site 1; 
- data recordings. 
Test pit T2/3 
XU 
no. 
1 
2 
3 
4 
5 
S 
7 
8 
9 
10 
Mean XU 
depth 
(cm) 
6.0 
12.5 
19.0 
24.5 
30.0 
35.0 
40.5 
47.0 
58.0 
70.0 
XU 
wt. 
(kg) 
10.0 
9.0 
9.3 
8.7 
8.7 
8.7 
9.4 
9.9 
19.5 
18.8 
Charcoal 
wt. 
(g) 
4.17 
1.44 
5.83 
2.45 
0.57 
0.90 
0.71 
0.11 
0.05 
0.05 
Shell 
wt. 
(g) 
36.9 
19.2 
7.2 
20.2 
40.7 
34.5 
0.1 
0.0 
0.0 
0.0 
Pipi 
MNI 
4 
1 
1 
1 
5 
7 
0 
0 
0 
0 
Stone 
artefacts 
wt.(g) 
0.10 
0.12 
2.99 
0.41 
0.16 
0.32 
0.02 
0.00 
0.09 
0.00 
pH 
-
7.5 
-
7.5 
-
7.5 
-
7.0 
7.0 
7.5 
* = mean depth below ground surface 
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Table A.18. Double Island Point Site 1: Test pit T3/3 
- data recordings. 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
Mean XU 
depth 
(cm) 
5.0 
16.0 
26.5 
38.0 
46.5 
53.5 
60.0 
67.0 
75.0 
80.0 
XU 
wt. 
(kg) 
7.5 
20.0 
18.3 
19.2 
16.1 
14.1 
12.6 
15.9 
16.4 
13.4 
Charcoal 
wt. 
(g) 
0.04 
0.01 
0.20 
2.54 
5.41 
6.41 
1.72 
1.35 
0.45 
0.07 
Shell 
wt. 
(g) 
0.4 
0.1 
0.0 
0.2 
15.6 
44.9 
4.9 
1.0 
1.5 
0.1 
Pipi 
MNI 
0 
0 
0 
0 
2 
7 
1 
1 
0 
0 
stone 
artefacts 
wt.(g) 
0.13 
0.00 
0.01 
0.00 
0.17 
0.01 
0.02 
0.00 
0.04 
0.00 
* = mean depth below ground surface 
Table A.19. Seary-Broutha Site Square A - data recordings, 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Mean XU 
depth 
(cm) 
2 
4 
6 
9 
11 
13 
16 
19 
22 
25 
32 
38 
53 
67 
XU 
wt. 
(kg) 
8.7 
8.2 
7.5 
8.5 
8.0 
8.5 
8.2 
8.5 
10.0 
8.6 
21.7 
18.5 
43.7 
40.0 
Charcoal 
wt. 
(g) 
18.24 
14.28 
13.34 
9.61 
7.79 
10.78 
8.75 
7.61 
8.44 
9.29 
22.14 
23.56 
86.86 
15.85 
Shell 
wt. 
(g) 
97.6 
121.6 
113.2 
24.0 
7.0 
1.7 
1.4 
2.4 
0.3 
0.1 
0.1 
0.0 
0.1 
0.0 
Pipi 
MNI 
13 
15 
19 
5 
2 
1 
2 
2 
0 
0 
0 
0 
0 
0 
Stone 
artefacts 
wt.(g) 
0.0 
0.02 
0.00 
0.08 
0.27 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.64 
0.00 
pH 
5.0 
-
4.5 
-
4.0 
-
4.0 
-
4.0 
-
4.0 
-
4.0 
4.0 
* = mean depth below ground surface 
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Table A.20. Seary-Broutha Site Square B 
- data recordings. 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Mean XU 
depth 
(cm) 
2 
S 
8 
11 
13 
16 
19 
22 
25 
29 
36 
42 
55 
70 
XU 
wt. 
(kg) 
8.5 
8.8 
9.3 
9.2 
8.1 
8.6 
8.6 
9.0 
8.9 
9.5 
18.0 
17.2 
40.1 
39.3 
Shell 
wt. 
(g) 
65.1 
78.5 
49.4 
10.6 
1.7 
1.0 
0.1 
0.1 
0.0 
0.1 
0.3 
0.0 
0.1 
0.0 
Pipi 
MNI 
9 
8 
7 
4 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.14 
0.07 
0.48 
0.30 
* = mean depth below ground surface 
Table 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
A.21. 
Mean 
Kabali 1 
XU 
depth" 
(cm) 
2 
4 
6 
9 
11 
15 
17 
22 
29 
34 
40 
45 
50 
57 
67 
XU 
wt. 
(kg) 
7.2 
8.3 
8.0 
8.6 
8.2 
8.9 
8.5 
17.5 
17.8 
17.2 
15.0 
18.4 
18.5 
23.1 
35.5 
Square C -
Charcoal 
wt. 
(g) 
69.22 
30.12 
21.13 
12.73 
8.56 
10.34 
13.08 
17.75 
20.60 
19.50 
12.66 
6.86 
4.03 
2.88 
2.37 
data 
Shell 
wt. 
(g) 
0.0 
0.0 
0.3 
2.9 
1.2 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
recordi 
Pipi 
MNI 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.ngs. 
Stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
49.60 
3.45 
0.00 
0.00 
0.00 
0.00 
pH 
4.0 
-
4.0 
-
4.0 
-
4.0 
-
4.0 
-
4.0 
-
4.0 
-
4.5 
* = mean depth below ground surface 
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Table 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
A.22. 
Mean 
Kabali 1 
XU 
depth 
(cm) 
1 
3 
5 
8 
10 
13 
15 
18 
25 
29 
34 
40 
45 
51 
62 
1
XU 
wt. 
(kg) 
6.7 
9.1 
7.0 
8.6 
8.5 
8.5 
10.1 
12.9 
14.6 
15.6 
16.9 
18.9 
18.6 
17.6 
37.6 
Square 
Shell 
wt. 
(g) 
0.1 
1.7 
1.1 
7.0 
0.9 
0.2 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
D - da 
Pipi 
MNI 
0 
1 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
ta recordi: 
Stone 
artefacts 
wt.(g) 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
* = mean depth below ground surface 
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Table A.23. Kabali Road Scatter - data recordings. 
GU XU Shell Pipi 
wt.(g) wt.(g) MNI 
Cockle 
MNI 
0 
0 
0 
0 
6 
3 
0 
0 
0 
0 
1 
1 
0 
2 
3 
3 
0 
1 
0 
0 
1 
2 
0 
2 
5 
6 
0 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Club 
whelk 
MNI 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
2 
1 
3 
0 
0 
0 
0 
1 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Commercial 
oyster 
MNI 
0 
0 
0 
0 
Q 
1 
0 
0 
0 
0 
0 
2 
0 
1 
2 
5. 
0 
0 
1 
0 
2 
2 
0 
2 
1 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Wallucina 
sp. 
MNI 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
AlO 
Bl 
B2 
B3 
B4 
85 
B6 
B7 
B8 
B9 
BIO 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CIO 
Dl 
D2 
D3 
D4 
D5 
D6 
D7 
D8 
D9 
DIO 
El 
E2 
E3 
E4 
E5 
E6 
E7 
E8 
E9 
ElO 
9.7 
9.7 
8.1 
8.5 
8.7 
8.7 
9.0 
7.5 
-
8.9 
7.0 
8.2 
9.7 
9.6 
9.7 
11.2 
8.7 
8.6 
9.0 
9.9 
9.1 
8.0 
6.5 
6.8 
8.2 
9.1 
8.1 
4.5 
7.7 
8.2 
8.9 
10.8 
10.9 
8.6 
11.0 
11.2 
9.7 
10.2 
9.2 
8.6 
7.9 
6.5 
9.1 
10.6 
7.9 
7.7 
9.3 
7.7 
8.6 
7.7 
0.0 
0.0 
1.9 
1.0 
92.6 
46.4 
0.2 
0.1 
0.0 
0.0 
23.2 
41.3 
1.1 
79.0 
44.3 
112.9 
0.2 
11.9 
6.3 
0.1 
35.7 
32.4 
6.6 
74.5 
92.6 
128.9 
0.4 
1.9 
11.1 
10.3 
0.0 
1.8 
0.1 
0.9 
0.0 
0.0 
3.1 
16.3 
0.1 
0.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
0.0 
0.1 
0.0 
0.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table A.24, Kabali Road Scatter Square C6 
- data recordings. 
XU 
no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Mean XU 
depth 
(cm) 
2 
5 
7 
9 
12 
16 
22 
32 
XU 
wt. 
(kg) 
Charcoal 
wt. 
(g) 
(see Table A.23) 
8.4 
8.6 
7.3 
7.8 
10.0 
15.0 
15.4 
32.6 
1.80 
7.56 
3.07 
3.06 
4.87 
7.66 
12.44 
53.90 
Shell 
wt. 
(g) 
216.2 
7.3 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
pH 
4.0 
-
5.0 
-
4.0 
-
4.0 
— 
* = mean depth below base of XUl 
Table A.25. Tin Can Bay Site 75b Square A 
- data recordings. 
XU 
(no. ) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
Mean XU 
depth 
(cm) 
2 
5 
8 
12 
16 
18 
21 
23 
28 
31 
34 
37 
40 
42 
47 
52 
58 
62 
71 
81 
92 
XU 
wt. 
(kg) 
5.5 
7.7 
11.1 
12.7 
12.7 
9.1 
8.9 
8.6 
10.5 
9.6 
9.0 
10.5 
9.9 
7.9 
16.7 
19.2 
20.6 
18.6 
32.2 
37.5 
41.2 
Charcoal 
wt. 
(g) 
19.34 
12.52 
11.00 
31.11 
17.90 
8.17 
6.61 
3.77 
4.25 
3.40 
1.59 
1.20 
2.15 
0.79 
O.SO 
0.29 
0.39 
0.14 
0.03 
0.06 
0.08 
Shell 
wt. 
(g) 
21.4 
344.9 
1679.9 
2361.5 
1568.5 
491.6 
151.0 
28.9 
3.9 
1.2 
0.4 
0.3 
0.6 
0.1 
0.8 
0.1 
0.8 
0.1 
0.1 
0.0 
0.1 
Stone 
artefacts 
wt.(g) 
0.05 
0.20 
0.33 
0.10 
131.36 
0.89 
0.09 
0.14 
4.05 
1.10 
0.34 
0.07 
0.19 
0.08 
0.19 
0.19 
0.19 
O.OS 
0.33 
0.41 
0.68 
pH 
4.5 
-
5.0 
-
7.0 
-
7.5 
-
7.0 
-
8.0 
-
7.5 
-
7.0 
-
7.5 
-
7.0 
-
6.5 
* = mean depth below ground surface 
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Table A.26. Tin Can Bay Site 75b Square B 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Mean XU 
depth 
(cm) 
2 
4 
8 
10 
15 
17 
20 
23 
25 
28 
31 
33 
37 
39 
45 
50 
56 
60 
69 
78 
89 
XU 
wt. 
(kg) 
6.0 
7.5 
10.5 
10.3 
13.3 
9.7 
9.6 
9.5 
8.8 
8.9 
9.3 
8.5 
9.5 
8.8 
19.7 
18.0 
17.4 
21.7 
28.4 
37.1 
38.1 
Stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
1.64 
4.74 
0.12 
0.04 
0.27 
1.02 
0.06 
0.12 
0.00 
0.00 
0.03 
0.26 
0.16 
0.03 
0.15 
0.11 
0.33 
1.01 
Table 
XU 
(no.) 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
A.27. Cameron Poi 
Mean XU 
depth 
(cm) 
3 
S 
9 
12 
14 
17 
21 
24 
27 
30 
35 
43 
50 
XU 
wt. 
(kg) 
4.5 
5.5 
6.1 
8.0 
7.3 
7.6 
9.0 
9.5 
10.1 
10.5 
11.3 
20.7 
17.7 
.nt Site 62 
Charcoal 
wt. 
(g) 
10.02 
15.40 
9.64 
6.41 
33.79 
35.21 
4.98 
7.65 
14.68 
15.42 
12.78 
5.80 
1.24 
Square 
Shell 
wt. 
(g) 
47.1 
4.0 
111.5 
1689.6 
884.6 
109.1 
6.8 
1.3 
0.1 
0.3 
0.1 
0.0 
0.0 
B - data 
Bone 
wt. 
(g) 
0.00 
0.10 
0.00 
0.01 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
L recordings. 
Stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.24 
6.84 
8.32 
1.05 
0.20 
213.06 
2.29 
0.29 
0.71 
pH 
5.0 
-
4.0 
-
5.5 
-
6.0 
-
5.0 
-
5.0 
-
4.0 
* = mean depth below ground surface 
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Table A.28. Cameron Point Site 62 Square C 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
Mean XU 
depth 
(cm) 
2 
4 
8 
10 
13 
17 
20 
24 
27 
31 
36 
43 
50 
XU 
wt. 
(kg) 
2.2 
4.6 
6.7 
6.3 
6.6 
8.4 
9.8 
9.0 
10.1 
10.5 
11.5 
20.7 
18.2 
Stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.21 
8.66 
5.32 
0.17 
0.10 
0.19 
0.04 
0.12 
1.55 
* = mean depth below ground surface 
Table A.29. Teewah Creek Site 112 Square A - data recordings. 
XU Mean XU XU Charcoal Shell Pipi Stone Metal pH 
depth wt. wt. wt. artefacts artefacts 
(no.) (cm) (kg) (g) (g) MNI wt.(g) wt.(g) 
1 3 10.0 7.01 172.8 23 0.00 1.3 4.5 
2 6 8.4 2.88 71.4 9 0.00 0.0 
3 9 9.7 7.64 1.7 0 0.00 0.0 4.0 
0.0 
0.0 4.0 
0.0 
0.1 4.0 
0.0 
0.0 4.0 
0.0 
0.0 4.5 
0.0 
0.0 5.0 
* = mean depth below ground surface 
4 
S 
6 
7 
S 
9 
10 
11 
12 
13 
12 
15 
18 
22 
26 
29 
33 
38 
43 
51 
9.1 
10.2 
10.4 
13.4 
11.3 
9.8 
10. S 
20.5 
20.3 
38.8 
4.83 
1.89 
2.45 
3.37 
2.51 
13.23 
3.51 
2.36 
1.43 
0.70 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0.00 
0.00 
0.00 
5.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05 
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Table A.30. Teewah Creek Site 112 Square B - data recordings 
XU 
(no. ) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Mean XU 
depth 
(cm) 
3 
5 
8 
12 
15 
19 
23 
27 
29 
32 
37 
42 
51 
XU 
wt. 
(kg) 
9.0 
8.3 
9.0 
10.7 
9.9 
12.9 
12.0 
12.0 
7.3 
9.5 
22.6 
20.7 
38.0 
Shell 
wt. 
(g) 
328.1 
209.4 
9.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Pipi 
MNI 
42 
26 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Stone 
artefacts 
wt.(g) 
0.00 
1.70 
0.00 
0.00 
0.00 
0.00 
2.21 
0.00 
0.00 
0.00 
0.02 
0.00 
0.00 
Metal 
artefacts 
wt.(g) 
168.4 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
* = mean depth below ground surface 
Table A.31. Webber Swamp Site 100 Pit A - data recordings 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Mean XU 
depth 
(cm) 
2 
5 
8 
10 
13 
16 
20 
27 
32 
39 
51 
XU 
wt. 
(kg) 
6.9 
8.7 
9,5 
-
7,5 
8.1 
15.7 
17.7 
16.9 
19.2 
37.5 
Charcoal 
wt. 
(g) 
2.86 
1.98 
3.95 
3.61 
3.07 
4.10 
8.74 
24.12 
32.24 
35.96 
24.87 
Shell 
wt. 
(g) 
23.9 
33.2 
53.0 
5.0 
0.1 
0.1 
0.0 
0.2 
0.1 
0.1 
0.0 
Pipi 
MNI 
5 
6 
9 
1 
0 
0 
0 
1 
0 
0 
0 
Stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.09 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
pH 
-
4.5 
-
4.5 
-
4.0 
4.5 
5.0 
4.0 
4.0 
4.5 
* = mean depth below ground surface 
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Table A.32. Webber Swamp Site 100 Pit B - data recordings. 
XU 
(no. ) 
1 
2 
3 
4 
5 
5 
7 
8 
9 
10 
11 
Mean XU 
depth 
(cm) 
3 
6 
9 
11 
14 
16 
21 
27 
35 
40 
53 
XU 
wt. 
(kg) 
8. 
8.5 
8.0 
-
8.0 
6.8 
16.0 
16.4 
20.1 
16.8 
40.8 
Shell 
wt. 
(g) 
8.8 
90.5 
1.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Commercial 
oyster 
MNI 
2 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Club 
whelk 
MNI 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
stone 
artefacts 
wt.(g) 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
56.30 
0.08 
0.00 
pH 
-
4.5 
-
4.0 
-
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
* = mean depth below ground surface 
Table A.33. Cameron Creek Site 134 Square B2-2 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
Mean XU 
depth 
(cm) 
i 
5 
7 
9. 
12 
XU 
wt. 
(kg) 
9.5 
7.7 
7.1 
7.9 
8.4 
Charcoal 
wt. 
(g) 
6.61 
5.64 
0.73 
0.31 
0.42 
Shell 
wt. 
(g) 
717.3 
353.1 
15.5 
1.3 
0.1 
Stone 
artefacts 
wt.(g) 
0.00 
2.27 
2.52 
0.00 
0.00 
* = mean depth below ground surface 
Table A.34. Cameron Creek Site 134 Square B2-2 
- shell MNI data. 
XU Pipi Cockle Club Mud 
whelk whelk 
(no.) MNI MNI MNI MNI 
1 
2 
3 
4 
5 
28 
22 
2 
0 
0 
24 
12 
1 
0 
0 
2 
1 
0 
0 
0 
1 
0 
0 
0 
0 
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Table A.35. Cameron Creek Site 134 Square B2-4 
- data recordings. 
XU 
(no. ) 
1 
2 
3 
4 
5 
Mean XU 
depth 
(cm) 
2 
4 
6 
8 
10 
XU 
wt. 
(kg) 
8.5 
7.0 
7.0 
7.0 
8.9 
Shell 
wt. 
(g) 
327.1 
127.0 
62.0 
0.2 
0.1 
Pipi 
MNI 
12 
12 
8 
0 
0 
Cockle 
MNI 
8 
5 
2 
0 
0 
Club 
whelk 
MNI 
1 
0 
1 
0 
0 
stone 
artefacts 
wt.(g) 
0.00 
0.00 
0.00 
0.00 
0.00 
* = mean depth below ground surface 
Table A.36. King's Bore sandblow Site 97 GUJIO 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
Mean XU 
depth 
(cm) 
28.5 
35.5 
49.0 
65.0 
XU 
wt. 
(kg) 
74.0 
71.5 
149.1 
165.2 
Charcoal 
wt. 
(g) 
1.65 
21.64 
106.80 
8.54 
Stone artefacts 
wt. 
(g) 
0.00 
0.00 
0.01 
0.22 
pH 
7.0 
-
-
7.0 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 17.0cm 
Table A.37. King's Bore sandblow Site 97 GUJlOa 
- data recordings. 
XU 
(no.) 
5 
6 
7 
8 
9 
Mean XU 
depth 
(cm) 
74.3 
83.8 
91.5 
106.5 
120.0 
XU 
wt. 
(kg) 
49.7 
64.9 
59.4 
105.2 
97.2 
Charcoal 
wt. 
(g) 
14.14 
16.88 
8.99 
11.76 
1.16 
Stone artefacts 
wt. 
(g) 
0.00 
2.36 
0.00 
0.00 
0.12 
* = mean depth below datum 
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Table A.38. King's Bore sandblow Site 97 GUJlOb 
- data recordings. 
XU 
(no.) 
5 
6 
7 
8 
9 
Mean XU 
depth 
(cm) 
77.3 
93.0 
103.3 
109.8 
123.0 
XU 
wt. 
(kg) 
56.9 
98.0 
72.7 
65.8 
94.2 
Charcoal 
wt. 
(g) 
12.41 
34.02 
75.9 
88.30 
2.72 
Stone artefacts 
wt. 
(g) 
0.08 
0.14 
0.12 
0.00 
0.00 
* = mean depth below datum 
Table A.39. King's Bore sandblow Site 97 GUJll 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean XU 
depth 
(cm) 
28.8 
35.5 
49.8 
63.0 
72.7 
85.7 
93.3 
102.7 
112.7 
122.0 
XU 
wt. 
(kg) 
76.5 
70.6 
173.7 
179.4 
123.2 
127.0 
92.7 
91.2 
97.1 
93.1 
Charcoal 
wt. 
(g) 
7.69 
6.08 
73.80 
44.80 
21.56 
44.90 
15.48 
9.58 
1.77 
0.91 
Stone artefacts 
wt. 
(g) 
0.13 
0.00 
0.02 
0.00 
0.07 
0.20 
39.36 
0.02 
0.17 
0.02 
pH 
-
-
-
-
7.0 
7.0 
7.0 
-
-
7.0 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 21.0cm 
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Table A.40. King's Bore sandblow Site 97 GUJ12 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Mean XU 
depth 
(cm) 
25.0 
35.3 
46.0 
58.5 
71.5 
79.0 
85.3 
89.5 
97.0 
105.0 
111.0 
125.8 
XU 
wt. 
(kg) 
75.2 
108.5 
149.9 
125.5 
185.1 
99.4 
82.0 
61.0 
90.5 
93.7 
87.8 
160.0 
Charcoal 
wt. 
(g) 
0.90 
8.18 
29.59 
26.69 
40.79 
22.65 
22.36 
29.74 
13.68 
10.41 
10.69 
2.61 
Stone artefacts 
wt. 
(g) 
0.24 
0.00 
0.02 
0.04 
0.11 
1.96 
1.21 
4.99 
0.31 
0.00 
0.30 
0.00 
pH 
6.0 
6.5 
6.5 
6.5 
7.0 
7.0 
-
7.0 
7.0 
7.0 
7.0 
6.5 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 15.8cm 
Table A.41. King's Bore sandblow Site 97 GUJ13 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
Mean XU 
depth 
(cm) 
29.0 
38.7 
51.0 
60.8 
XU 
wt. 
(kg) 
65.1 
88.7 
160.0 
157.7 
Charcoal 
wt. 
(g) 
0.46 
2.05 
8.54 
35.15 
Stone artefacts 
wt. 
(g) 
0.21 
0.10 
0.03 
0.00 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 16.3cm 
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Table A.42. King's Bore sandblow Site 97 GUKIO 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
Mean XU 
depth 
(cm) 
53.5 
72.5 
83.3 
90.7 
94.3 
104.0 
110.0 
122.3 
XU 
wt. 
(kg) 
88.8 
60.7 
92.8 
87.5 
90.9 
140.0 
151.2 
152.4 
Charcoal 
wt. 
(g) 
14.01 
8.68 
16.55 
17.32 
15.74 
3.40 
1.37 
1.11 
Stone artefacts 
wt. 
(g) 
0.28 
0.05 
0.07 
0.00 
0.69 
0.02 
0.01 
1.00 
pH 
— 
7.0 
6.5 
-
-
-
-
6.0 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 53.5cm 
Table A.43. King's Bore sandblow Site 97 GUKll 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
6 
7 
8 
Mean XU 
depth 
(cm) 
73.8 
78.0 
86.5 
94.3 
99.0 
111.0 
120.5 
125.3 
XU 
wt. 
(kg) 
92.4 
93.4 
64.0 
72.7 
76.5 
146.5 
144.5 
93.3 
Charcoal 
wt. 
(g) 
42.46 
23.26 
33.98 
12.78 
5.59 
6.28 
0.52 
0.45 
Stone artefacts 
wt. 
(g) 
0.26 
0.12 
0.01 
84.30 
0.96 
0.20 
0.00 
0.00 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 70.5cm 
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Table A.44. King's Bore sandblow Site 97 GUK12 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
S 
Mean XU 
depth 
(cm) 
74.3 
85.0 
97.5 
113.0 
120.3 
XU 
wt. 
(kg) 
50.3 
49.1 
78.7 
111.0 
112.4 
Charcoal 
wt. 
(g) 
22.47 
13.51 
24.69 
10.81 
6.30 
Stone artefacts 
wt. 
(g) 
0.40 
0.12 
0.44 
0.46 
0.24 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 63.8cm 
Table A.45. King's Bore sandblow Site 97 GUK13 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
5 
Mean XU 
depth 
(cm) 
75.5 
85.0 
91.3 
105.3 
120.3 
XU 
wt. 
(kg) 
59.1 
56.0 
86.6 
119.3 
166.4 
Charcoal 
wt* 
tai 
6.06 
17.09 
41.68 
24.69 
11.95 
Stone artefacts 
wt. 
(g) 
0.00 
0.06 
0.04 
0.04 
0.01 
pH 
6.5 
7.0 
7.0 
6.5 
6.5 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 65.0cm 
Table A.46. King's Bore sandblow Site 97 GULIO 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
Mean XU 
depth 
(cm) 
165.0 
175.8 
186.0 
197.3 
XU 
wt. 
(kg) 
154.6 
180.5 
164.0 
178.6 
Charcoal 
wt. 
(g) 
0.90 
2.13 
7.62 
6.30 
Stone artefacts 
wt. 
(g) 
0.03 
0.00 
0.00 
0.00 
* = mean depth below datum 
NB. mean surface depth reading for XUl = 154.5cm 
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Table A.47. King's Bore sandblow Site 97 GULll 
- data recordings. 
XU 
(no.) 
1 
2 
3 
4 
Mean XU 
depth 
(cm) 
170.3 
179.3 
190.0 
200.8 
XU 
wt. 
(kg) 
181.9 
156.7 
182.6 
183.7 
Charcoal 
wt. 
(g) 
10.38 
4.09 
6.65 
1.38 
Stone artefacts 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
* = mean depth below datiun 
NB. mean surface depth reading for XUl = 158.0cm 
Table A.48. Brooyar Rockshelter GUE15 - data recordings. 
XU Mean XU Chare. Stone Bone Moll. Egg Seeds Faeces pH 
(no.) XU art. shell shell 
depth wt. wt. wt. wt. wt. wt. wt. wt. 
(cm) (kg) (g) (g) (g) (g) (g) (g) (g) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
0-2 
2-4 
4-7 
7-9 
9-10 
10-22 
10-12 
22-26 
12-17 
17-21 
21-26 
26-28 
7.1 
7.2 
6.6 
6.2 
2.2 
0.7 
7.6 
1.3 
8.4 
11.4 
9.9 
12.2 
343.8 
472.6 
363.7 
281.1 
76.4 
27.2 
112.2 
42.7 
42.3 
27.0 
18.5 
4.0 
5.41 
13.68 
3.82 
8.98 
0.23 
0.55 
0.63 
1.22 
0.01 
0.09 
0.00 
0.00 
20.80 
71.97 
39.20 
37.65 
5.95 
2.33 
2.46 
1.03 
0.80 
0.26 
0.07 
0.00 
13.83 
9.69 
2.59 
1.26 
0.32 
0.00 
0.05 
0.00 
0.00 
0.00 
0.00 
0.05 
0.09 
0.16 
0.09 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.07 
0.26 
0.46 
0.30 
0.00 
0.03 
0.25 
0.00 
0.10 
0.00 
0.00 
0.00 
5.53 8.0 
2.19 
0.00 
0.00 8.0 
0.00 
0.00 
0.00 
0.00 
0.07 
0.00 
0.00 
0.00 
* = mean depth range below surface 
art. = artefacts 
Moll. = Mollusc 
Chare. = charcoal 
NB. XUs 6 and 8 represent excavation of pit' feature 
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Table A.49. Brooyar Rockshelter GUF15 - data recordings. 
XU Mean XU Chare. Stone Bone Moll. Egg Seeds Faeces pH 
(no.) XU art. shell shell 
depth wt. wt. wt. wt. wt. wt. wt. wt. 
(cm)* (kg) (g) (g) (g) (g) (g) (g) (g) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
0-2 
2-6 
6-8 
8-10 
12-19 
10-13 
13-18 
18-21 
21-25 
25-29 
29-31 
31-39 
39-42 
42-60 
-
-
-
-
-
-
-
-
-
-
-
10.6 
1.5 
8.8 
545.6 
622.8 
175.3 
90.9 
6.6 
27.2 
6.4 
1.3 
2.6 
12.3 
12.4 
43.3 
6.5 
7.5 
28.14 
15.21 
7.50 
0.87 
0.13 
0.09 
0.10 
0.04 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
38.10 
37.66 
4.09 
7.21 
0.29 
0.22 
0.04 
0.07 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
3.29 
2.07 
0.51 
0.02 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.25 
0.21 
0.08 
0.08 
0.00 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.94 
0.08 
0.04 
0.02 
0.00 
0.00 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
16.06 
0.99 
0.00 
0.32 
0.00 
0.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.0 
-
7.0 
6.0 
-
5.0 
-
4.5 
-
-
4.0 
-
4.5 
4.5 
* = mean depth range below surface 
art. = artefacts 
Moll. = Mollusc 
Chare. = charcoal 
NB. XU5 represents excavation of 'pit' feature 
Table A.50. 
XU 
(no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
) XU 
depth 
(cm) 
0-2 
2-4 
4-6 
4-8 
7-8 
8-12 
8-18 
12-21 
20-25 
25-31 
Brooyar Rockshelter GUF16 - data recordings 
XU 
wt. 
(kg) 
-
-
-
-
-
-
11.4 
18.8 
17.3 
15.5 
Chare. 
wt. 
(g) 
377.7 
314.2 
40.5 
81.6 
35.8 
3.8 
19.8 
2.8 
1.2 
0.6 
Stone 
art. 
wt. 
(g) 
56.99 
25.70 
3.99 
0.10 
0.67 
0.00 
0.01 
0.00 
0.00 
0.03 
Bone 
wt. 
(g) 
15.82 
15.87 
0.26 
1.86 
1.09 
0.26 
0.13 
0.00 
0.00 
0.00 
Moll. 
shell 
wt. 
(g) 
1.51 
1.14 
0.20 
0.26 
0.01 
0.00 
0.02 
0.01 
0.00 
0.04 
Egg 
shell 
wt. 
(g) 
0.03 
0.10 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
Seeds 
wt. 
(g) 
0.00 
0.00 
0.00 
0.00 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
Faeces 
wt. 
(g) 
3.65 
0.45 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
pH 
7.5 
-
-
6.5 
-
4.5 
-
-
4.5 
— 
* = mean depth range below surface 
art. = artefacts 
Moll. = Mollusc 
Chare. = charcoal 
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APPENDIX B 
SANDMASS TRANSECT SHELL FRAGMENT DATA 
Shell abbreviations 
P = pipi 
C = cockle 
CO = commercial oyster 
CW = club whelk 
Vegetation type abbreviations 
BBF = Brush box forest 
BF = Blackbutt forest 
MFB = Mixed forest with blackbutt 
BBBF = Bloodwood and brush box forest 
MF = Mixed forest 
MSGW = Mixed scribbly gum woodlands 
Proximity data abbreviations 
R = rainforest 
F/S = freshwater/swamp 
TCB = Tin Can Bay 
TB = Teewah Beach 
0.5 = 0-0.5km 
1.0 = >0.5-1.0km 
1.5 = >1.0-1.5km 
2.0 = >1.5-2.0km 
etc. 
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Table B.l. Transect 1 - data recordings for 50m units 
exhibiting shell. 
50m 
unit 
350 
600 
650 
700 
2000 
2250 
2350 
2400 
2450 
2500 
2550 
2600 
2650 
2700 
2750 
2800 
2850 
2900 
2950 
3000 
3050 
3100 
3150 
3200 
3250 
3300 
3350 
3750 
3800 
3850 
6650 
6750 
6800 
6850 
7200 
7300 
7750 
7800 
8800 
P 
1 
1 
2 
2 
2 
87 
112 
147 
21 
84 
244 
21 
92 
54 
100 
20 
11 
51 
215 
259 
190 
11 
1 
10 
2 
15 
2 
6 
3 
1 
5 
3 
23 
1 
1 
2 
15 
9 
Number of 
shell fragments 
C CO CW total 
2 2 
1 
1 
2 
2 
2 
87 
112 
147 
21 
1 2 87 
8 252 
21 
92 
54 
100 
20 
11 
51 
215 
259 
190 
11 
1 
10 
2 
1 16 
2 
6 
3 
1 
5 
3 
23 
1 
1 
2 
15 
9 
Vegetation 
type 
MSGW 
MSGW 
MSGW 
MSGW 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
MFB 
MFB 
MFB 
MFB 
MFB 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
MSGW 
R 
1.5 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
Proximity 
to 
F/S 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
2.5 
2.5 
3.0 
3.0 
3.5 
3.5 
4.5 
TCB 
6.0 
6.0 
6.0 
6.0 
6.0 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.5 
7.5 
7.5 
10.0 
10.0 
10.0 
10.5 
10.5 
10.5 
11.0 
11.0 
12.0 
TB 
7.0 
7.0 
7.0 
7.0 
7.0 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
5.5 
5.5 
5.5 
3.0 
3.0 
3.0 
3.0 
2.5 
2.5 
2.0 
2.0 
1.0 
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Table B.2. Transect 2 - data recordings for 50m units 
exhibiting shell. 
50m 
unit 
900 
1100 
1150 
1200 
1250 
1350 
1400 
2200 
P 
29 
9 
5 
5 
2 
1 
2 
129 
Number of 
shell fragments 
C CO CW total 
29 
9 
5 
5 
2 4 
1 
2 
129 
Vegetation 
type 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
R 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
Proximity 
to 
F/S 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.5 
2.0 
TCB 
8.0 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
9.5 
TB 
5.0 
5.0 
5.0 
5.0 
5.0 
4.5 
4.5 
4.0 
Table B.3. Transect 3 - data recordings for 50m units 
exhibiting shell. 
50m 
unit 
200 
1350 
1400 
1450 
1500 
1950 
2450 
2750 
3050 
3250 
3350 
3500 
3600 
3650 
3700 
3750 
3800 
3850 
3900 
3950 
4000 
4050 
4100 
4150 
4200 
4250 
P 
1 
2 
8 
13 
1 
1 
1 
2 
4 
1 
4 
31 
2 
1 
51 
29 
168 
1916 
110 
9 
60 
1501 
1750 
677 
10 
Number of 
shell fragments 
C CO CW total 
1 
2 
8 
13 
1 1 
1 
1 
1 
2 
4 
1 
4 
31 
2 
1 
51 
29 
168 
1916 
110 
9 
60 
1501 
1750 
677 
10 
Vegetation 
type 
BF 
BF 
BF 
BF 
BF 
MFB 
MFB 
BF 
BF 
BF 
BF 
BF 
BF 
BF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
R 
1.5 
1.0 
0.5 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
Proximity 
to 
F/S 
1.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
TCB 
9.5 
10.0 
10.5 
10.5 
10.5 
10.5 
11.0 
11.0 
11.5 
11.5 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
TB 
5.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.0 
4.0 
3.5 
3.5 
3.5 
3.5 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.5 
2.5 
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Table B.3 cont. Transect 3 - data recordings for 50m units 
exhibiting shell 
50m 
unit 
4300 
4350 
4400 
4450 
4500 
4750 
4900 
4950 
5150 
5350 
5400 
5900 
6100 
6150 
6300 
P 
30 
11 
4 
3 
1 
1 
2 
1 
2 
1 
1 
2 
9 
4 
3 
Number c 
shell f 
C CO 
if 
ragments 
CW total 
30 
11 
4 
3 
1 
1 
2 
1 
2 
1 
1 
2 
9 
4 
3 
Vegetation 
type 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
BBBF 
MF 
MF 
BBF 
R 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.0 
Proximity 
to 
F/S 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
1.5 
1.5 
2.0 
2.0 
2.0 
2.5 
TCB 
12.5 
13.0 
13.0 
13.0 
13.0 
13.0 
13.5 
13.5 
13.5 
14.0 
14.0 
14.5 
14.5 
14.5 
14.5 
TB 
2.5 
2.5 
2.5 
2.5 
2.5 
2.0 
2.0 
2.0 
2.0 
1.5 
1.5 
1.0 
1.0 
1.0 
1.0 
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Table B.4. Transect 4 - data recordings for 50m units 
exhibiting shell. 
50m 
unit 
350 
450 
700 
750 
850 
900 
950 
1000 
1050 
3000 
3100 
3150 
3200 
3250 
3300 
3350 
3400 
3550 
3600 
3650 
3700 
3750 
4950 
5000 
5150 
5200 
P 
1 
13 
3 
13 
2 
3 
9 
55 
119 
2 
18 
25 
187 
45 
576 
47 
2 
31 
968 
42 
1 
1 
2 
12 
6 
1 
Number of 
shell fragments 
C CO CW total 
1 
13 
3 
13 
2 
3 
9 
55 
119 
2 
18 
25 
187 
45 
576 
47 
2 
31 
968 
42 
1 
1 
2 
12 
6 
1 
Vegetation 
type 
MSGW 
MFB 
MFB 
MSGW 
MSGW 
MSGW 
MSGW 
MSGW 
MSGW 
BF 
BF 
BF 
BF 
MSGW 
MSGW 
MSGW 
MSGW 
BF 
BF 
BF 
BF 
BF 
BBF 
BBF 
BBF 
BBF 
R 
2.0 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.0 
0.0 
0.0 
0.0 
Proximity 
to 
F/S 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
3.0 
3.0 
3.5 
3.5 
TCB 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
15.0 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
15.0 
15.0 
15.0 
15.0 
16.0 
16.0 
16.0 
16.0 
TB 
5.0 
5.0 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
2.5 
2.5 
3.0 
3.0 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
1.5 
1.5 
1.5 
1.5 
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Table B.5. Transect 5 - data recordings for 
50m units exhibiting shell. 
50m 
unit 
100 
150 
200 
250 
1300 
1500 
1550 
1650 
1700 
1750 
1850 
2200 
2300 
2350 
3400 
3450 
3600 
4550 
4650 
4700 
4750 
4800 
P 
2 
1 
26 
1 
4 
1 
3 
1 
27 
13 
1 
3 
11 
1 
2 
2 
1 
1 
1 
2 
5 
3 
Number o 
shell fragm 
C CO CW 
f 
ents 
total 
2 
1 
26 
1 
4 
1 
3 
1 
27 
13 
1 
3 
11 
1 
2 
2 
1 
1 
1 
2 
5 
3 
Proximity 
to 
TCB 
15.0 
15.0 
15.0 
15.5 
16.0 
16.5 
16.5 
16.5 
16.5 
16.5 
17.0 
17.0 
17.0 
17.5 
17.5 
18.0 
18.0 
18.5 
18.5 
18.5 
18.5 
18.5 
TB 
4.5 
4.5 
4.5 
4.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.5 
3.5 
3.5 
3.5 
2.5 
2.5 
2.5 
1.5 
1.5 
1.5 
1.5 
1.5 
NB. no vegetation data due to spatial limits 
of vegetation map (Sandercoe 1986) 
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APPENDIX 
SWAMP ZONE TRANSECT DATA 
Abbreviations 
MBBF 
SGW 
BW 
TCB 
TB 
Vege 
Se 
In 
= 
= 
= 
= 
= 
= 
= 
= 
Casuarina and mallee 
brush box forest 
Scribbly gum woodland 
Banksia woodland 
Tin Can Bay 
Teewah Beach 
vegetation 
swamp edge 
inland 
Re 
Sh 
St 
* 
e 
o 
w 
P 
t 
= river edge 
= shells 
= stone artefacts 
= present 
= cockle 
= commercial oyster 
= club whelk 
= pipi 
= toothed oyster 
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Table C.l. Transect B - data recordings for 100m units 
exhibiting cultural remains. 
100m 
unit 
6 
7 
9 
14 
15 
16 
18 
19 
26 
27 
44 
56 
57 
63 
65 
66 
67 
69 
74 
95 
109 
115 
116 
122 
125 
126 
128 
129 
133 
134 
138 
139 
Cultural 
remains 
Sh 
* 
* 
* 
* 
* 
» 
* 
* 
* 
* 
* 
* 
* 
# 
» 
* 
* 
* 
* 
* 
* 
# 
* 
* 
* 
* 
# 
* 
* 
*. 
* 
St 
* 
* 
* 
* 
Shell 
density 
group 
>10-50 
1 
>1-10 
>1-10 
>1-10 
>1-10 
>10-50 
>1-10 
>50-100 
>1-10 
1 
>10-50 
1 
>50-100 
>1-10 
>10-50 
>10-50 
>100 
>10-50 
1 
>1-10 
1 
>1-10 
>1-10 
>100 
>10-50 
>10-50 
1 
1 
1 
>1-10 
Shell 
species 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
P 
c 
c 
e 
c 
c 
c 
c 
c 
c 
c 
w 
P 
c 
c 
c 
c 
c 
H 
c 
c 
o 
w 
w 
o 
o 
w 
w 
o 
P 
o 
o 
w 
o 
w 
o 
o 
o 
o 
w 
w t 
w 
p 
w 
w p 
w t 
w 
w 
Vege 
type 
SGW 
BW 
BW 
SGW 
SGW 
SGW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
CMBBF 
CMBBF 
CMBBF 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
CMBBF 
CMBBF 
Proximity to 
TCB 
(km) 
2.0 
2.0 
2.1 
2.3 
2.2 
2.1 
2.0 
2.0 
1.8 
1.8 
1.6 
1.7 
1.7 
1.3 
1.1 
1.0 
1.1 
1.3 
1.6 
0.8 
1.1 
1.2 
1.3 
1.3 
0.9 
0.8 
0.7 
0.8 
0.7 
0.6 
0.5 
0.4 
TB 
(km) 
10.0 
10.0 
9.8 
9.6 
9.7 
9.8 
9.9 
10.0 
10.1 
10.0 
10.4 
10.3 
10.3 
10.6 
10.8 
10.9 
10.8 
10.5 
10.2 
11.1 
10.8 
10.6 
10.5 
10.6 
11.0 
11.0 
11.3 
11.3 
11.5 
11.5 
11.5 
11.5 
Locat 
Se 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
ion 
In 
* 
* 
* 
* 
* 
* 
* 
* 
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Table C.2. Transect D - data recordings for 100m units 
exhibiting cultural remains. 
100m 
unit 
6 
16 
17 
18 
19 
20 
23 
30 
45 
56 
73 
74 
77 
78 
79 
80 
82 
85 
93 
106 
117 
142 
143 
148 
149 
150 
Cultural 
remains 
Sh St 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
•k 
* 
It 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
Shell 
density 
group 
>1-10 
>1-10 
>1-10 
>1-10 
>1-10 
1 
>1-10 
>10-50 
1 
>1-10 
>10-50 
>10-50 
>10-50 
>10-50 
>10-50 
>1-10 
>1-10 
1 
>1-10 
>1-10 
>100 
>1-10 
>1-10 
>10-50 
>100 
>10-50 
Shell 
species 
o 
P 
c 
c 
c 
w 
w 
o 
c 
w 
c 
c 
c 
c 
c 
o 
c 
w 
p 
c 
c 
c 
c 
c 
c 
c 
w 
w 
o 
w 
p 
o 
o 
o 
o 
o 
w 
o 
o 
o 
o 
o 
o 
o 
p 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
p 
p 
p 
p 
p 
Vege 
type 
SGW 
SGW 
SGW 
SGW 
SGW 
SGW 
BW 
SGW 
BW 
SGW 
BW 
BW 
CMBBF 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
CMBBF 
BW 
BW 
BW 
CMBBF 
CMBBF 
Proximity to 
TCB 
(km) 
3.6 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
2.8 
2.0 
3.3 
1.5 
1.4 
1.0 
1.0 
1.1 
1.1 
1.4 
1.6 
2.1 
1.1 
0.5 
0.8 
0.7 
0.6 
0.6 
0.5 
TB 
(km) 
8.9 
8.7 
8.7 
8.7 
8.8 
8.9 
8.9 
9.6 
10.0 
8.8 
10.7 
10.8 
11.1 
11.1 
11.1 
11.0 
10.7 
10.5 
10.0 
11.0 
11.7 
11.4 
11.4 
11.5 
11.6 
11.7 
Location 
Se In 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
Table C.3. Transect G - data recordings for 100m units 
exhibiting cultural remains. 
100m 
unit 
5 
36 
59 
110 
111 
112 
113 
115 
136 
141 
142 
Cult ural 
remains 
Sh 
* 
* 
* 
* 
* 
# 
* 
* 
* 
* 
* 
St 
Shell 
density 
group 
>10-50 
1 
1 
>50-100 
>100 
>10-50 
1 
>10-50 
>1-10 
1 
>1-10 
Shell 
species 
o 
P 
w 
o 
o 
o 
p 
c 
c 
p 
c 
w 
w 
w 
p 
o 
p 
p 
p 
p 
Vege 
type 
BW 
BW 
BW 
SGW 
SGW 
SGW 
SGW 
BW 
BW 
BW 
BW 
Proximity to 
TCB 
(km) 
5.6 
4.5 
5.2 
5.8 
6.0 
6.1 
6.2 
3.7 
4.2 
3.8 
3.8 
TB 
(km) 
6.7 
8.5 
7.6 
6.7 
6.6 
6.5 
6.4 
9.2 
8.9 
9.0 
9.0 
Location 
Se 
* 
* 
* 
* 
* 
In 
* 
* 
* 
* 
* 
* 
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Table C.4. Transect I - data recordings for 100m units 
exhibiting cultural remains. 
100m 
unit 
5 
56 
64 
79 
86 
90 
91 
93 
94 
95 
96 
Cu: Ltural 
remains 
Sh 
* 
* 
* 
* 
* 
* 
« 
* 
* 
* 
* 
St 
* 
Shell 
density 
group 
>50-100 
>100 
>1-10 
>10-50 
>10-50 
>1-10 
>1-10 
1 
>10-50 
>10-50 
1 
She 
spe 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
11 
cies 
Vege 
type 
SGW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
BW 
Proximity to 
TCB 
(km) 
7.8 
7.3 
7.3 
7.8 
7.8 
8.3 
8.4 
8.6 
8.6 
8.7 
8.8 
TB 
(km) 
6.2 
8.4 
7.9 
7.2 
7.1 
6.7 
6.6 
6.5 
6.4 
6.3 
6.2 
Locat 
Se 
* 
* 
* 
ion 
In 
* 
* 
* 
* 
* 
* 
*-
* 
Table C.5. Transect L - data recordings for 100m units 
exhibiting cultural remains. 
100m 
unit 
21 
27 
40 
Cultural 
remains 
Sh 
* 
* 
* 
St 
Shell 
density 
group 
>10-50 
>1-10 
>1-10 
Shell 
species 
P 
P 
P 
Vege 
type 
BW 
SGW 
BW 
Proximity to 
TCB 
(km) 
12.9 
13.2 
13.5 
TB 
(km) 
5.5 
5.1 
5.8 
Location 
Se In 
* 
* 
* 
Table C.6. Transect N - data recordings for 100m units 
exhibiting cultural remains. 
100m 
unit 
6 
7 
11 
35 
Cult ural 
remains 
Sh 
* 
* 
* 
* 
St 
Shell 
density 
group 
>1-10 
1 
1 
1 
Shell 
species 
P 
P 
P 
P 
Vege 
# type' 
-
-
-
— 
Proximity to 
TCB 
(km) 
17.0 
17.0 
17.0 
17.2 
TB 
(km) 
4.3 
4.3 
4.6 
4.8 
Location 
Se In Re 
* 
* 
* 
* 
# = no vegetation map data available 
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